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11. INTRODUCTION. 


1-2. This Detailed Diagrams Manual, part no. 03000- 
90023, is one of a set of manuals that document the 
Hewlett-Packard 3000 Computer System (figure 1-1). This 
manual provides wiring and schematic diagrams for the CPU 
/IOP, memory, power supply, and device controllers. Other 
system components and accessories such as the maintenance 
panels are documented in separate manuals. 


1-3. This manual contains an explanation of the logic 
symbology used to document the HP 3000 Computer 
System. Operating characteristics for integrated circuits used 
in the system are also provided. 


1-4. Each manual is configured to match the hardware 
composition of the computer system. Information contained 
in this manual applies only to the HP 3000 system shipped 
with the manual. 


1-5. SCOPE 

1-6. This manual is intended for use by maintenance 
personnel who are familiar with system theory and main- 
tenance procedures for the HP 3000. A thorough 


understanding of the information presented in the system 
reference and maintenance manuals is essential in using the 
material in this manual. 


1-7. Sections II, III, and IV of this manual contain the 
following information: 


a. Section II, Logic Symbology. Section II describes the 
logic symbology used in this manual. It also provides 
integrated circuit diagrams and descriptions of the op- 
eration of complex logic elements. 


b. Section Iii, Wiring information. Section [ii contains 
cable wiring information and a wire list for the CPU/ 
IOP interconnection wiring. 


ce. Section IV, Diagrams. Section IV contains a complete 
list of active drawing sets for the HP 3000. Additional 
drawings, not assigned to a drawing set, are documented 
separately in the maintenance manuals. The drawing sets 
required for this particular system are arranged in set 
number order following the list of sets. The drawing sets 
contain schematic, part location, signal, and part num- 
ber information for the printed circuit assemblies (PCA’s) 
used in the system. 


1-7. SYSTEM CONFIGURATION. 


1-8. This diagram manual contains the drawing sets re- 
quired to document one computer system configuration. 
Therefore it should not be used when servicing a system 
other than that shipped with the manual. 


19. UPDATING. 


1-10. This manual is maintained current by updating sup- 
plements. These supplements are used to correct errata and 
to make the manual applicable to computer systems which 
have been modified at the system site. 


GENERAL INFORMATION 


Figure 1-1. Hewlett-Packard 3000 Computer System 
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2-1. INTRODUCTION. 


2-2. This section covers basic logic information and 
symbology as used in this and related manuals. Following 
tan Ananwintinn ARE aereslanl ne te a takin nf intagentad 
the UCSULIPELUIL oL SY MDO10gy iS a@ tanie O17 LiLeSlaveu 
circuits containing diagram symbols for most circuits and 


descriptions of operation for complex logic functions. 


2-3. LOGIC STATES. 


2-4. The logic signals are always in one of two possible 
states, a “‘1” or a “0.” These two states are also referred to 
as high (H) or low (L). The high and low states reflect the 
relative voltage levels of the signals; the high state is always 
relatively more positive than the low state. Note that both 
states may have actual voltage values that are positive, or 
both may be absolutely negative; the significance is in the 
relative levels of the two states. In the text of the manuals, 
logic states are normally described as “high” or “low.” 


2-5. The “not” bar associated with signal names is used 
to indicate whether the “active” state of the signal is high or 
low. For example, if the presence of data on a signal line is 
represented by a low signal, the signal name for the line 
might be “not” Data 1; if a signal clears the output register 
when the signal is low, the signal might be described as 
“not” Clear Output Register (COR). The “not” bar must 
be considered an integral part of the signal name; this means 
that there are high states for “not” signals and low states 
for “‘not” signals, just as there are high and low states for 
signals without the “not” bar. 


2-6. INVERSION. 


2-7. Logic inversion is indicated by an inversion dot at 
the input or output of a logic symbol. When this dot appears 
at the input of a logic symbol, the input will be effective 
when the input signal is low. When the dot appears at the 
output of a logic symbol the output will be of the opposite 
state to what would be delivered if the dot were not present. 


2-8. LOGIC SYMBOLOGY. 


2-9. Three basic symbol shapes distinguish the major 
classes of logic circuits depicted in this manual. These are 
gates, regenerative switching elements, and amplifiers. Each 
symbol and a brief explanation of its operation is given in 
the following paragraphs. 


2-10. In addition to the basic symbols, a general multi- 
purpose symbol is used wherever a standardized logic sym- 
bol does not exist. A brief explanation of this multipurpose 
symbol is included. 


2-11. GATES. 


2-12. <A gate is a circuit that produces a binary output 
when certain input conditions are met. The gate symbol has 
input lines connecting to one side of the symbol, and ouwt- 
put lines connecting to the other side, as shown in figure 
2-1. Since the inputs and outputs are easily identifiable, 
the symbol can be shown left-facing, right-facing, or facing 


up or down. 


2-13. There are four basic types of gates: ‘‘and,”’ “‘or,” 
“nand,” and “nor,” each named for the logic function that 
it performs. Each of these gates is described in the following 
paragraphs. In addition, a brief explanation of an “expander” 
gate is given following the descriptions of the basic logic gates. 


INPUTS INPUTS OUTPUT 


Figure 2-1. Gate Symbols 


2-14. “AND” GATE. 


2-15. The “and” gate shown in figure 2-2 performs a 
logical “‘and” function. It will produce a high output only 
when all of the input lines are high. Input A and input B and 
input C must be high for a high output to be generated. 


L L L L 
L L H L 
L H L L 
L H H L 
H L L L 
H L H L 
H H L L 
H H H H 


7900-106 


Figure 2-2. Three-Input “And” Gate Logic Symbol 
and Truth Table 


2-16. “OR” GATE. 


2-17. The “or” gate performs a logical “or” function. It 
procuces a ret output when one or more inputs are high. 
elhancre thea wasting atatag nfia 


The truth table in figure 2- 3 SHOWS the VaLiGUS Staves OL a 


three-input “‘or’’ gate. 
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Figure 2-3. Three-Input “Or” Gate Logic 
Symbol and Truth Table 


2-18. “NAND” GATE. 


2-19. The “nand” gate is similar to the “and” gate de- 
scribed previously, except that its output is inverted. The 
gate generates a low output when all inputs are high. The 
various states of a three-input “‘nand”’ gate are shown in the 
truth table in figure 2-4. 
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Figure 2-4. Three-Input ‘““Nand”’ Gate Logic 
Symbol and Truth Table 


LOGIC SYMBOLOGY 


2-20. “NOR” GATE. 


2-21. The “nor” gate is identical to the “or” gate de- 
scribed previously, except that its output is inverted. The 
gate generates a low output when one or more inputs are 


high. The various states of a three-input ‘‘nor” gate are 
shown in the truth table in figure 2-5. 
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Figure 2-5. Three-Input “‘Nor’’ Gate Logic 
Symbol and Truth Table 


2-22. “EXCLUSIVE OR” GATE. 


2-23. The “exclusive or’’ gate is a variation of the basic 

or” gate. It has two or more input signals. The output is 
high when only one input is high. The truth table in figure 
2-6 shows the functioning of a three-input exclusive “or” 
gate. 
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Figure 2-6. Three-Input “Exclusive Or’ Gate Logic 
Symbol and Truth Table 
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2-24. KXPANDER GATE 


2-25. Some logic gates have additional input lines which 
may be used to increase or “expand” the number of 
input signals. These expanding input lines use different 
signal levels than the normal gate input. The expander gate 
provides these special signal levels. The expander gate may 
provide one or two output lines to drive the expanded gate. 


2-26. An expanded input will normally be indicated by 
the letter “E’’. Figure 2-7 shows both single and double line 
expanded inputs. When more than one expander gate is 
used the expanded inputs are connected together. 


EXPANDED GATE 


oF of 


EXPANDER GATE 


EXPANDED GATE 


EXPANDER GATE 


Figure 2-7. Expander Gate Logic Symbol 


2-27. STROBE LINES. 


2-28. Strobe lines may be used to enable the output 
lines of tri-state logic elements. The strobe inputs are shown 
connected at right angles to the normal signal flow. 
Examples of a strobe controlled gate and amplifier are 
shown in figure 2-8. 


STROBE LINE STROBE LINE 


Figure 2-8. Strobe Controlled Gate and 
Amplifier Symbols 


2-29. ENCODING GATE. 


2-30. The encoding gate (figure 2-9) has one input and 
multiple outputs. When the input is high, all outputs (B, C, 
and D) are high. When the input is low, the outputs are all 
low. 


Figure 2-9. Three-Input Encoding Gate, 
Logic Symbol 


2-31. A typical circuit for an encoding gate is shown in 
figure 2-10. With A high, all diodes conduct and all outputs 
are clamped high. With A low, each diode is practically an 
open circuit, and points B, C, and D assume the voltage 
level of the circuit to which each is connected. 


Figure 2-10. Typical Encoding Gate Circuit 


2-32. MULTIVIBRATORS. 


2-33. |The multivibrators described here are of four main 
types: flip-flops, Schmitt trigger circuits, one-shot multivi- 
brators, and free-running multivibrators. All furnish a binary 
output. However, unlike gate circuits, the duration of a 
multivibrator output signal is not dependent on the dura- 
tion of an input signal. 


2-34. | The basic logic symbol for a multivibrator is a rec- 
tangle as shown in figure 2-11. Letters in the symbol indi- 
cate the type of multivibrator. The rectangle is divided hor- 
izontally, with the upper portion representing the “‘set side”’ 
and the lower portion representing the “‘clear side.’’ The 
multivibrator is considered set when the output from the set 
side is high. It is considered cleared when the output from 
the clear side is high. To avoid confusion, the symbol is 
always oriented as shown in figure 2-11; inputs on the left, 
outputs on the right. 


SET SIDE 


CLEAR SIDE 


INPUTS OUTPUTS 


Figure 2-11. Basic Logic Symbol Multivibrator 


2-35. FLIP-FLOP. 


2-36. |The symbol for a flip-flop is shown in figure 2-12. 
The letters “FF” preceded by the name of the flip-flop dis- 
tinguish this symbol from other types of multivibrators. Ad- 
ditional identification, described later, identifies the particu- 
lar type of flip-flop. 


2-37. <A flip-flop is a bistable switching device; an ex- 
ternal signal is required to set the flip-flop and another to 
clear it. The flip-flop remains in its current state until 
switched to the opposite state by the appropriate external 
signal. Various forms of flip-flops exist, of which seven are 
described here: the R-S (reset-set), clocked R-S, J-K, clocked 
J-K, toggle, latch, and delay flip-flops. 


DIRECT SET 
INPUT 


SET OUTPUT 


CLEAR OUTPUT 


DIRECT CLEAR 
INPUT 


Figure 2-12. General Flip-Flop Logic Symbol 


2-38. R-S FLIP-FLOP. The symbol for the R-S flip-flop 
as shown in figure 2-13 can be recognized by the fact that 
there is no information in the symbol identifying it as one 
of the other six types. The R-S flip-flop has a minimum of 
two input terminals (A and B in figure 2-13) and one or 
two output terminals Q and Q. One or two additional input 
terminals, C and D, may be used. 


2-39. The R-S flip-flop is set by a high input at A (as- 
suming no inverting dot at this point). It can also be set by a 
high input at C, if this input terminal is present. The flip- 
flop is cleared by a high input at B or D. Figure 2-13 in- 
cludes a truth table, showing the flip-flop outputs resulting 
from various input conditions. 


OUTPUT 
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No Change 


Indeterminate 


7900-118 


Figure 2-13. R-S Flip-Flop, Logic Symbol, 
and Truth Table 


Section II 


2-40. After being set or cleared, the R-S flip-flop remains 
in that condition after termination of the set or clear pulse. 
If the flip-flop is either set or clear and it receives an input 
to place it in the existing state no change takes place in the 
state of the flip-flop. 


2-41. Simultaneously high set and clear input signals 
normally are not permitted, and circuit design usually pre- 
vents occurrence of this condition at a time when the flip- 
flop outputs are used. If simultaneous set and clear inputs 
are received, both outputs of the flip-flop are high for the 
duration of the simultaneous inputs. The eventual state of 
the flip-flop is determined by the input that remains high 
longest. 


2-42. CLOCKED R-S FLIP-FLOP. The clocked R-S flip- 
flop is similar to the R-S flip-flop, but it has a clock pulse 
input as shown in figure 2-14. The logic symbol can be rec- 
ognized by the letter ‘‘C” at this input terminal. At the 
positive-going transition of the clock pulse, the flip-flop be- 
comes set if input A is high, or it becomes clear if input B is 
high (assuming no inverting dot at the clock pulse input 
terminal). If inputs A and B are both low during the clock 
pulse, the flip-flop does not change state. It is not permis- 
sible that A and B both be high when the positive-going 
clock pulse transition takes place. 


Figure 2-14. Clocked R-S Flip-Flop, Logic Symbol, 
and Switching Waveforms 


2-43. When the clocked R-S flip-flop has an inverting 
dot at the clock pulse input (figure 2-15), the negative- 
going transition of the clock pulse is the transition that 
is effective in setting or clearing the flip-flop. 
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Figure 2-15. R-S Flip-Flop with Inverted Clock Input, 
Logic Symbol, and Switching Waveforms 


2-44. In some cases the clocked R-S flip-flop has a set 
and clear input at the top and bottom of the logic symbol 
(inputs D and E, figure 2-16). These inputs are independent 
of the clock pulse, and are referred to as the direct set and 
direct clear inputs. They function as a result of a high or 
low level, rather than a positive- or negative-going transition. 
An inverting dot at the direct set or clear input indicates that 
a low level is required to set or clear the flip-flop. No dot in- 
dicates that a high level is required. The direct set and clear 
inputs are also used on other types of flip-flops. 


for Clocked R-S Flip-Fiop 
et and Direct Clear Inputs 


2-45. TOGGLE FLIP-FLOP. The symbol for the toggle 
flip-flop as shown in figure 2-17 can be recognized by the 
letter “‘T” in the symbol. This flip-flop has a single input. If 
there is no inverting dot at this input, each time the input 
signal becomes high, outputs Q and Q change state. Since 
two inputs are required to produce one complete cycle of 
the output, the toggle flip-flop functions as a divide-by-two 
element, and is commonly used in groups in counting cir- 
cuits, with the output of one flip-flop driving the next. Fig- 
ure 2-17 shows the switching waveforms for one flip-flop. 


Figure 2-17. Toggle Flip-Flop Logic Symbol and 
Switching Waveforms 


2-46. Ifa toggle flip-flop symbol has an inverting dot at 
the input connection, the flip-flop changes state at the 
negative-going transition of the input. The symbol and wave- 
forms for this type of flip-flop are shown in figure 2-18. 


Figure 2-18. Toggle Flip-Flop with Inverted Input, Logic 
Symbol, and Switching Waveforms 


2-47. J-K FLIP-FLOP. In the J-K flip-flop, simultaneous 
high inputs for both set and clear will reverse the existing 
state of the flip-flop. This requires some method of storing 
two conditions, the previous output state and the new out- 
put state, until the clock pulse time. The set and clear inputs 
are labeled J and K respectively. In order to provide the nec- 
essary output storage the flip-flops are combined in a dual- 
rank configuration, together with the necessary gates to 
form a single logic element. For simplicity the internal dual- 
rank arrangement of the flip-flop is not usually shown. (See 
figure 2-19.) 


Figure 2-19. J-K Flip-Flop Logic Symbol 


2-48. CLOCKED J-K FLIP-FLOP. The clocked J-K flip- 
flop as shown in figure 2-20 is similar to the clocked R-S 
flip-flop. However, simultaneous set and clear inputs to the 
J-K flip-flop are permissible. Under these conditions, the 
J-K flip-flop changes its state at the occurrence of each 
positive-going clock pulse transition. With an inverting dot 
at the clock pulse input, the flip-flop changes state at the 
negative-going clock pulse transition. If both J and K inputs 
are high, the flip-flop will toggle when a clock pulse is 
received. 


2-49. The J-K flip-flop can also be operated with one 
high input and one low input. It then functions in the same 
manner as the clocked R-S flip-flop. 


2-50. Figure 2-20 includes a truth table showing opera- 
tion of the J-K flip-flop. Note that with both inputs high at 
the time of clock pulse transition, the final state of the flip- 
flop (after clock pulse transition) depends on the state before 
the transition. With only one input high, the initial state of 
the flip-flop is immaterial. 


2-51. In some cases the J-K flip-flop consists of two sep- 
arate flip-flops, with the output of one applied to the input 
of the other. Usually, a single flip-flop logic symbol is used 
to illustrate this circuit. The clock pulse inverting dot, or the 
lack of it, indicates the clock pulse transition that affects 
the output flip-flop of the pair. 


A 
C Cc 
B 


INITIAL FINAL 
INPUT OUTPUT* OUTPUT** 
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*Before clock pulse transition. 
** After clock pulse transition. 
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Figure 2-20. Clocked J-K Flip-Flop Logic 
Symbol and Truth Table 


2-52. LATCH FLIP-FLOP. The latch flip-flop shown 
in figure 2-21 can be recognized by the letter “L” in 
the symbol. The flip-flop has a clock input and a data input. 
Although the logic symbol shows one input-signal connec- 
tion to the flip-flop, this seperates inside the integrated 
circuit package to form two inputs to the pack. After sepa- 
ration, one input is inverted (indicated by the inverting 
dot) before application to the flip-flop. 


Figure 2-21. Latch Flip-Flop Logic Symbol 
and Switching Waveforms 


2-53. The set-side input is responsive to high signal levels 
at A in figure 2-22, and the clear input is responsive to low 
signal levels at A. If there is no inverting dot at the clock in- 
put, this response takes place when the clock pulse is high. 
While the clock pulse remains high, the outputs follow any 
changes in the logic level at A as these changes take place. 
When the clock pulse becomes low, the flip-flop retains its 
current state, and nolonger responds to changes of the input 
signal. 


section II 


2-54. If the elock input connection of a1 


a 
has an inverting dot, the flip-flop responds 
signal while the clock pulse is low. 


2-55. DELAY FLIP-FLOP. The delay flip-flop shown in 
figure 2-22 is identified by a letter ““D”’ inside the flip-flop 
symbol. This type of flip-flop is similar to the latching flip- 
flop, except that it responds to the input signal only at the 
transition of the clock pulse. The delay flip-flop thus does 
not follow changes in the input signal as these changes take 
place. 


Figure 2-22. Delay Flip-Flop Logic Symbol 
and Switching Waveforms 


2-56. GATE FLIP-FLOP. The gate flip-flop is made up 
of two logic gates, connected as shown in figure 2-23. The 
number of inputs to each gate can vary from that shown. 
The flip-flop can also be made up of two “nor” gates. The 
circuit may have a set output, a clear output, or both. 


2-57. The gate flip-flop functions like an R-S flip-flop, 
but it has the advantage that it can “‘or’ inputs without the 
addition of a separate “‘or’’ gate. Another reason for use of 
the gate flip-flop is that if two spare gates are available in 
integrated circuits on a circuit card, they can be employed 
as an R-S flip-flop without the need to add another inte- 
grated circuit to the card. 


2-58. If the flip-flop is made up of two “‘nand”’ gates, as 
in figure 2-23, it is set by a low input at either A or B. Sim- 
ilarly, it is cleared by a low input at C or D. When the flip- 
flop is in the quiescent state (not undergoing transition), 
the inputs at A, B, C, and D are all high. 


Figure 2-23. ‘“‘Nand” Gate Flip-Flop, 
Logic Symbol 
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2-59. <A “nor” gate flip-flop is shown in figure 2-24. In 
this type of flip-flop all inputs are low when the device is 
in the quiescent state. A high input at A sets the flip-flop, 
and a high input at B clears it. The outputs cross in the il- 
lustration in order to align the set and clear inputs with the 
set and clears outputs, respectively. 


2-60. In most circuits using the “nand” or “nor” gate 
flip-flop, input signals are such that the flip-flop does not 
receive high set and clear input signals simultaneously. If 
circuit design does permit this to occur, both the set- and 
the clear-side outputs are high for the duration of the con- 
dition. The eventual state of the flip-flop is determined by 
the input that remains longest in the activating condition. 


Figure 2-24. “‘Nor” Gate Flip-Flop Logic Symbol 


2-61. SCHMITT TRIGGER. 


2-62. The Schmitt trigger circuit shown in figure 2-25 
can be identified by the letters “ST’’ appearing in the logic- 
diagram symbol. Like the various types of flip-flops this cir- 
cuit is a two-state device which does not perform a Boolean 
function. It serves for level sensing or signal squaring. It may 
have a set-side output, a clear-side output, or both. 


2-63. | When the input voltage at A is below a certain level, 
the Schmitt trigger is in the clear state. When the input volt- 
age rises above the reference level, the trigger assumes the 
set state. Circuit constants establish the reference level. 


2-64. Switching between states takes place rapidly, and 
the Schmitt trigger is therefore useful for squaring signals 
that have poor rise and fall times. It can produce a square- 
wave from a sine wave. Other uses of the Schmitt trigger are 
voltage level restoration, and detection of the rise of the in- 


put signal above a given level. 
2-65. ONE-SHOT 


2-66. The one-shot multivibrator (figure 2-26) is a mono- 
stable switching element, used to produce a pulse of pre- 
determined duration. The device is triggered into its unstable 
state by an external signal. It returns to the stable state after 
a time interval determined by circuit constants. 


Figure 2-26. One-Shot Multivibrator Logic Symbol 


2-67. If there is no inverting dot at the input, triggering 
is accomplished when input A undergoes a positive-going 
transition. If there is an inverting dot, a negative-going trans- 
ition is required. The one-shot multivibrator may have a set- 
side output, a clear-side output, or both. 


2-68. |The symbol for the one-shot multivibrator is al- 
ways drawn with the orientation shown in figure 2-26, with 
the input at the left and the output or outputs at the right. 


2-69. FREE-RUNNING MULTIVIBRATOR. 


2-70. The free-running multivibrator shown in figure 
2-27 can be distinguished by the letters “MV” appearing in 
the symbol. This device produces trains of complementary 
pulses at Q and Q. Pulse width is determined by circuit 
constants. 


Figure 2-25. Schmitt Trigger Circuit Logic Symbol 


Figure 2-27. Free-Running Multivibrator Logic Symbol 


2-71. In some instances a control signal is applied to the 
free-running multivibrator. If there is no inverting dot at the 
signal input to the symbol, the multivibrator runs when the 
control signal is high, and stops when the signal is low. When 
it is stopped, the multivibrator is in the clear condition. If 
there is an inverting dot at the control signal input, a low in- 
put is required to bring the multivibrator into operation. 
This type of multivibrator is in the set condition when it is 


not running. 


2-72. Figure 2-28 shows typical waveforms for a con- 
trolled free-running multivibrator that runs when the con- 
trol signal is high. The high and low portions of the output 
waveforms need not be of equal duration. 


2-73. |The symbol for the free-running multivibrator is 
always drawn with the orientation shown in figure 2-28, 
with the input (if any) at the left, and the output or outputs 
at the right. 


Figure 2-28. Input and Output Waveforms of Controlled 
Free-Running Multivibrator 


2-74. AMPLIFIER. 


2-75. |The symbol for an amplifier is shown in figure 
2-29. A differential amplifier is illustrated in figure 2-30. 
Like gates, these symbols may be oriented in any of four 
positions. 


OUTPUT 


Figure 2-29. Amplifier Logic Symbol 


Figure 2-30. Differential Amplifier Logic Symbol 


2-76. In most instances, the amplifier symbol has a non- 
binary input. A circuit which restores the voltage level of a 
binary input, or which furnishes a low-impedance output 
from a binary input, is indicated by a one-input “‘and” gate 
symbol. An inverting dot at the output of an amplifier sym- 
bol indicates that the amplifier inverts the input signal. 


2-77. MULTIPURPOSE LOGIC SYMBOL. 


2-78. | The multipurpose logic symbol is used to indicate 
a logic function that has not received a standardized logic 
symbol. The multipurpose symbol is also used to depict 
multiple logic elements that act together to perform a single 
overall logic function such as decoding, data storage, or 
counting. The symbol shown in figure 2-31 may be of vary- 
ing proportions (mostly commonly 2:1 or 1:2), but rec- 
tangular in shape. The symbol includes a descriptive name 
indicating the overall logic function performed. All active 
inputs should be labeled to indicate the effect on the overall 
function. Other descriptive information may be included as 
needed. 


FUNCTION 


Figure 2-31. Multipurpose Logic Symbol 


2-79. Examples of nonstandard symbols are given in 
figure 2-32. Figure 2-32a shows a binary-to-octal decoder. 
Figure 2-32b shows a four-bit up/down counter. 


UP/DOWN 
COUNTER 


Aout 


Bout 


Cour 


Dout 


DECODER 


Figure 2-32. Nonstandard Logic Symbols 
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High input signals on the clock 1 line cause the output at 
Qy to toggle. High input signals on the CLOCK 2 line cause 
outputs Q,-Q3 to count. If the Qg output is used as the 
CLOCK 2 input, then the circuit will act as a simple 4-bit (+ 
16) counter. Simultaneous high signals at pins 2 and 3 will 
clear the counter. 


Data on the input lines is interpreted as a binary number. 
The output line representing the decimal equivalent of the 
binary input will go low and remain low until the input 
data is changed. Input data for decimal numbers greater 
than 9 result in all outputs being high. 
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Serial data is entered on the J and K lines. One bit is 
entered for each clock pulse, most significant bit first. After 
the clock pulse the data bit will appear at the Oy output. 


Parallel data is entered by placing the data on the Py-P3 
input lines and applying a negative PARALLEL ENABLE 
pulse. A negative CLEAR pulse will clear the register. 
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rae the PARALLEL ENABLE line, the counter is loaded. When 
the clock goes high and both the COUNT and CARRY IN 
lines go high, the counter will be incremented, The new 
count will be present on the output lines following the 
low-to-high transition of the clock. 


u P. 
= 4.BIT 
15 0 1 0 
BINARY-TO- COUNTER 
7 : , , _OCTAL 0 9 PARALLEL 
13 2 3 DECODER 7 ze ENABLE | . | 
‘5 ae P a The counter is set from the parallel input lines. When the 
2 CLOCK ; ; 
BINARYTO- 4 —s io —| CARRY clock input line goes high and a negative input is applied to 
DECODER 5 6 IN 
6 7 
7 9 
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The CARRY OUT line will be high if the CARRY IN line is 


high and the counter lines are all high. 
The one-shot is triggered by the input signal. This produces 


a pulse with duration determined by the external RC 


The binary code on the input lines (2°-2%) is decoded and 
elements. 


the appropriate output line (0-9) will go low. Codes greater 
than 9 result in all output lines remaining high. | Sis CE AwiN LS 
V/ 


[ 2 | PARALLEL ENABLE aS 


1820-0233 


3 

: A negative pulse at the LOAD input will set the counter COUNTER A negative pulse occurs on the CARRY line when the 
Ly Aone : with the data on the input lines. A positive pulse on the outputs of the counter are all high and a negative pulse on 
pcoab --HE/DOWR. CLEAR line will clear the counter. The counter is decre- the CLOCK UP line occurs. A negative pulse on the 
CLEAR mented for each positive-going pulse on the CLOCK DOWN BORROW line occurs when the counter outputs are all low 


line and incremented for each positive-going pulse on the 


and a negative pulse on the CLOCK DOWN line occurs. 
» CLOCK UP line. 


When a BORROW pulse is generated the counter is set to all 
“ones”. 
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A negative pulse on the PARALLEL LOAD line will load 
the register with the data on the parallel input lines. A low 
CLOCK ENABLE line allows negative clock pulses to store 
serial data, one bit at a time. Each time a clock pulse occurs 
the data in the register is shifted one bit position. Data is 
loaded on the positive going edge. 
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A Z output is generated when each X input is equal to the 


respective Y input. 
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A positive clock pulse shifts the register contents one bit 
Position and loads serial data into position Qg. A low 
CLEAR signal clears the register. 
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When input conditions are present an output pulse is gener- 
ated. The pulse width may be determined by external 
timing circuits. 
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When the PARALLEL ENABLE line is high and a clock 
pulse occurs on the PARALLEL CLOCK line, data on 
parallel input lines (Dg-D3) will be stored in the register. 
Data is transferred to the output lines when the clock signal 
goes low. A clock pulse on the SERIAL SHIFT CLOCK line 
and a low on the PARALLEL ENABLE line will cause the 
contents of the register to be shifted one bit position. Data 
on the SERIAL IN line will be stored in the Bit 0 position. 
Data is transferred to the output lines when the clock goes 
low. 
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A high input signal on the PRESET line causes the register 
bits to be set if the corresponding P input line is high. 


A clock signal loads the data present on the SERIAL IN 
line into the first register position and shifts the contents of 
the register. 
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The eight data lines are tested to determine whether the 
true bits are even or odd. The EVEN and ODD inputs are 
interpreted as parity from another parity checker. (Note: 
the EVEN and ODD lines may also be interpreted as the 
expected parity.) The SUM EVEN and SUM ODD outputs 
are the combined parity of the two sets of data, refer to the 
table above. If the parity check mode is used the output of 
the SUM ODD line will indicate a parity error. 


4-BIT 
REGISTER 


A low signal on any of the preset inputs (P9-P3) will cause 
the corresponding register bit to be set. A high on the clock 
line will cause the data on the Dj-D3 lines to be stored. 
Data is stored on the positive going edge of the clock. A 
low on the CLEAR line clears the register. 
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Binary input data is decoded to octal when both ENABLE 
conditions are met. For a given input only one output line 
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The binary input lines 2° through 2° appear directly as a 
decimal equivalent on the output lines O through 9 the 
selected output will be low. For binary inputs equivalent to 
decimal numbers greater than 9, all output lines will be 
high. 
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1820-0494 


A low on the WRITE line will cause the data on the input 
lines (Dg-D3) to be written into one of sixteen register 
locations. The location is selected by the address lines 
(2°-2°). 


A low on the READ line will cause the data in the 
addressed location to be present on the output lines 
(Q9-Q3). The output data is inverted. 


2-9 


3000 


Section II 


1820-0495 | 1820-0509 1820-0510 1820-0511 1820-0512 


BINARY 


HEXADEC 
DECODER 


oonry ® OF &B WB NY = o 
cocoon f&® HW &® Ww HE 


wn 
il 
n a 


18 
19 BINARY TO 
16 HEXADECIMAL 
DECODER 


12 g 
11 
8 


When both ENABLE inputs are low the binary coded input 
lines (2°-2°) are decoded and the equivalent output line 
(O- 15) goes low. 
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When either input condition is met the one-shot will gene- 
rate an output pulse. The pulse width is determined by an 
external RC network. The circuit may be initialized by a 
low clear input. 


If any of the input lines are high or conditions for both 
expander inputs are present when the strobe input goes 
high, the output will go low. 
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The counter is clocked by a low to high transition of the 
CLOCK line. The clock is effective only if the CLOCK 
ENABLE line is low. The CLOCK ENABLE line may only 
be changed while the CLOCK line is high. The direction of 
count is determined by the DN/UP line. If the DN/UP line 
is low the count is up. If the line is high the count is down. 
The counter may be preset with a low signal on the LOAD 
line. This will cause the data present on the input lines 
(Dg-D3) to be stored. A low output signal is generated on 
the CARRY line if either a carry or borrow condition 
occurs. The MAX/MIN line outputs a high signal when the 
above conditions occur, but for a full clock cycle. This 
signal is used in “took-ahead carry” applications. 
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When the ENABLE conditions are met and the INHIBIT 
line is low, data on the input lines (Dg-D-) is shifted and 
placed on the output lines (Qg-Q,). The control lines 
(2°-27) determine the number of bit positions that are 
shifted. For example a code of 010 on 2°-2° respectively 
will shift input bit D, to output bit position Oy. Similarly 
input bit D3 will be shifted to bit Q,. Bits Dg and D, will 
be lost. Bits Og and Q, will contain ‘1's’. 
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When INPUT ENABLE is true (both signal lines false) a 
true clock signal will cause data on the input lines to be 
stored. A true signal on the CLEAR line will clear the 
register. When OUTPUT ENABLE is true (both signal lines 
false) the contents of the register are gated to output lines 
Q, through O3. 
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The MODE line determines whether an arithmetic or logic SL ECT 


operation will be performed (A ‘’1” for logic function and a 
“0” for arithmetic function). The S lines select the function 
to be performed according to the table given above. If the 
function code LHHL is used and the A inputs are the same 
as the B inputs the A=B output line will be true. 

The CP (Carry Propagate) and CG (Carry Generate) lines 
are used for fast addition operations using a “look ahead” 
carry function. The CP line will go false when the following 
conditions are met: CP = Fo°F4°F°F3 

If the CARRY IN line is false and the CP condition is met, 
then the CARRY OUT line will also go false. 

The CG line will go false if the pack addition results in a 
true CARRY OUT independent of the CARRY IN. The CG 
signal is defined as follows: 
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Data may be entered in serial or parallel. To enter serial 
data the MODE line must be low. Data is placed on the 
SERIAL Input line and a clock pulse is then used to enter 
the data. Parallel data entry is accomplished with the 
MODE line high and the data on the D input lines. The data 
is then entered by a STROBE pulse. Serial right shifting is 
accomplished by lowering the MODE line and pulsing the 
CLOCK line. 
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Binary data is decoded to octal when the ENABLE input is 
low. For a given input only one output line will be low. 
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A two bit code selects one out of four bits to be propagated X = irrelevant 
through the multiplexer. The dual output allows both states 
of the output bit to be used. A truth table of input codes 


and the resulting bit transfer is given above. 
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This circuit is used together with 1820-0606 to provide fast 
addition. The Carry Generator uses CP (Carry Propagate) 
and CG (Carry Generate) signals from the adder circuits 
(Pg-P3 and Gg-G3) as well as the Carry In signal to the 
first adder circuit to provide carry in signals to succeeding 


adder circuits (Cy,y, Cyyy, and Cyiz). This is done 
without waiting for the “ripple carry’’ to propagate from 
adder to adder. 

The G and P signals provide inputs to additional look ahead 
circuits if they are used. The output signals are defined as 
follows: 
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Data is written into the memory by placing the data on the 
D inputs and pulsing the appropriate W (Write) line. Data is 
read from the memory by pulsing the desired R (Read) line. 
The data will then be placed on the O output lines for the 
duration of the read signal. 
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Data on one of the 8 input lines is transferred to the output 
line when the ENABLE line goes false. The specific input 
line to be transferred is determined by the three select lines. 
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The circuit is used to select one of two four bit data words. 
The ENABLE must be low to allow the selection. The 
SELECT line is used to determine which data word will be 
transmitted. A “0” on the select line will transmit data 
word 1. A *‘1” on the select line will transmit data word 2. 
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Each part of the multiplexer allows one of four bits to be 
placed at the output terminal. The data bits are placed on 
the input iines prior to the multiplexing operation. The 
code for the desired bit is then placed on the select lines 
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data bit onto the appropriate output line (A inputs to the 
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When the ENABLE line is false, the binary select lines 2° 
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When the STROBE line goes low the A bits are compared 
with the B bit. The result of the comparison is present on 
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1820-0626 A low input on the ENABLE line allows data on the input 


lines to set the register. There are two modes of operation, 
one using the D input lines (most common) and the other 
using the P input lines. 


If the D inputs are used the P inputs are held false. When 
the ENABLE line is low the register output lines will 
“follow” the D inputs. When the ENABLE line goes high 
the register will retain the last set of data inputs. 
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If the S inputs are used the D inputs are held true. When 
the ENABLE line is low, a false input on the S fine will set 
the register bit. The register is then cleared by a low signal 


on the CLEAR line. The CLEAR line serves as a ‘master’ 
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One of the 16 input data lines is selected by the select lines 
2°-23. A low signal on the STROBE line causes the 
selected data line to be inverted and made available on the 
O output. 


When the gate enable (strobe) is high and any gate input is 
high the gate output will go low. 
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When the ENABLE INPUT line is low and one or more of 
the input lines 0-7 are low then the output lines making up 
the binary equivalent of the highest input line will go low. 
When this occurs the GROUP SELECT output signals also 
goes low. If the INPUT ENABLE line is low and none of 
the input lines are selected (go low) then the NO INPUT 
line goes low. This allows the next stage of a decoder to be 
enabled. 


1820-0684 1820-0685 1820-0686 1820-0688 1820-0690 


1820-0691 1820-0693 1820-0695 1820-0696 


8 OR 


3000 


1820-0697 


1820-0705 


na no FP WwW 


DECADE 
COUNTER 


CARRY 
OUT 


Zz CLOCK 


CARR 
COUNT 


When the CLOCK input goes high and the LOAD line is 
low, data on the parallel input lines (P9-P3) is stored in the 
counter. When the CLOCK input goes high and both the 
COUNT and CARRY IN lines are high, the counter will be 
incremented. The new count will be present on the output 
lines (Qg-Q3) following the high-to-low transition of the 
clock. 

The CARRY OUT line will be high if the output lines 
Oy-Q3 equal nine (1001) and the CARRY IN line is high. 
The counter will be set to 0000 when the CLOCK line goes 
low. 


+5V 


1820-0706 


5-RIT 
COMPARATOR | 


Bg 


ENABLE 5-BIT 
COMPARATOR 44 


When the ENABLE line is low, input lines Ag through A, 
are compared with By through Bg. The appropriate output 
A>B, A=B, or A<B becomes true. The output remains 
unchanged until the ENABLE signal is removed and the 
input line signals changed. 


= 


Section II 


1820-0716 


Po 
Py 
P2 
P3 


na a & WwW 


4-BIT 
BINARY 


COUNTER 
9 LOAD 


2 CLOCK 


CARRY 
10 IN 


When the CLOCK input goes high and the LOAD line is 
low, data on the parallel input lines (Py- P3) is stored in the 
counter. When the CLOCK input goes high and both the 
COUNT and CARRY IN lines are high, the counter will be 
incremented. The new count will be present on the output 
lines (Qg- Q3) following the high-to-low transition of the 
clock. 


The CARRY OUT line will be high if the output lines 
Qy- Q3 are all high and the CARRY IN line is high. 


1820-0719 


Ag = Bo 


Ay = By 


A2= Bg 


A3= B3 


4BiT 
COMPARATOR 


Four sets of two bits each are compared. If a set contains 
equal bits, the respective A;=B; output line becomes true. 
The output line remains true until the input bit pattern is 
changed. 


1820-0720 


A 
1 6 
2 
3 5 
4 
B 
10 5 
1 
12 8 
13 


13 
11 


1820-0721 


2-15 
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1820-0723 1820-0724 | 1820-0726 | 1820-0733 


3 Do Qo 4 3 Do Qg 1 
5 Dy Qy 6 8 Dy Qy 6 
6 20 4 7 O2}— 8 10 9 
7 2! 3 9 O3}— 10 = ‘ 
2 1s 4 eee 92;— 15 8-BIT SHIFT 
. 5 ENABLE 1 18 REGISTER Os 7 REGISTER 
j 
2 20 Og}+— 19 REGISTER 
. 2-BIT 
DECODER es al 3 
5 4 
B 2 CLOCK CLOCK 
r CLOCK 1 2 
; ae 12 1 INHIBIT 
8 9 


1 
12 


2-BIT 
DECODER 


When the LOAD line is low data on the parallel input lines 
Do-D, is loaded into the register. A low on the CLEAR Data on input lines Dg-D3 is loaded into the register by a 


line clears the register. The contents of the register are high to low transition of either the CLOCK1 or CLOCK2 
shifted one bit position (from Do to D, etc.) when the line. The same clock signal shifts the contents of the 
CLOCK INHIBIT line is low and a positive clock transition register one position and presents the next output bits on 


When the ENABLE line is low the input lines 2°-2' select occurs. At this time the J and K inputs will be used to the Qg-Q3 lines. The register is circular containing 256 
one of four output lines 0-4. The select line goes low. : determine the next state of the Dg bit position. 4-bit words. 
1820-0739 1820-0742 1820-0751 


4-BIT 
REGISTER 
A 


4-BIT 
es REGIS TED Q3 


NOTE: INDEPENDENCE OF BIT 1 
CLOCK FROM OTHERS 


ENABLE 


DUAL 4 BIT REGISTER 
A low input on the LOAD line presets the counter with the 


data on the input lines Dg through D3. A low signal on the 
CLEAR line clears the counter. A low signal on the 
CLOCK1 line toggles the first bit of the counter. A low 


High inputs on both enable lines will cause the input data signal on the CLOCK2 line causes the remainder of the 


(Lg-L3) to be stored in the register. The data is stored on COHOte Ee be neler ented (counting ae 5). If the Qo 
the leading edge of the ENABLE signal. A low signal on the ourpue is used to provide the CLOCK2 input, the counter 
CLEAR line clears the register. will act as a decade counter. 
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1820-0755 


section II 


1820-0761 


1820-0756 1820-0759 1820-0760 


19 1 19 1 19 1 19 1 
18 2 18 2 18 2 18 2 
7 3 7 3 17 3 17 3 
16 D 4 16 4 16 4 16 B 4 
15 5 15 B 5 45 B 5 15 5 
14 6 14 6 14 6 14 6 
13 7 13 7 13 7 11 7 
12 ENABLE 5 Me ENABLE . 2 ENABLE . qe ENABLE 
fa) f..) 
911 911 911 911 
i 
High signals on both enable lines gate the input data. The 
output data is inverted for 1820-0756 and 1820-0760. 
1820-0765 1820-0780 1820-0782 1820-0788 1820-0832 
4BIT 
COUNTER 
12 13 
14 
18 REGISTER 
10 
11 
7 
9 
6 5 
A low signal on the LOAD line presets the counter with the ; 
data on ihe input lines Dg through D3. A low signai on the F - 
CLEAR line clears the counter. A low signal on the 
CLOCK! line toggles the first bit of the counter. A low Data on the input lines is entered into the register by a Voltage references V2 and 
signal on the CLOCK2 line causes the remainder of the positive going transition of the CLOCK line. The register is V3 determine the output 
register to be incremented by one (counting to 7). If the Oo cleared by a low input on the CLEAR line. signal level. 
output is used to provide the CLOCK2 signal, the counter 
will act as a 4-bit binary counter. 
1820-0833 1820-0834 
1820-0833 
| op 
When the LOAD iine is iow the information on the DATA 1p—14 
IN line will be stored in the register position selected by the 1 = a Gain 
2 
address lines (2°-27). A low CLEAR signal together with a i sa A : . When both enable inputs are high the binary code inputs 
high LOAD signal will cause the register to be cleared. eee | (2°-27) are decoded. The equivalent octal output (0-7) 
ate el aie will go high or low if the INVERT input is high or low 
If both LOAD and CLEAR lines are low the register will act ©? output baa respectively. 


as a multiplexer, routing information on the DATA IN line 
to the output selected by the address lines. 


ENABLE 


Section II 


3000 
1820-0835 Input data [ASA or B,-B,) is routed to | 1820-0836 | 1820-0837 
the output lines (O,-Q.) according to the 
table given below. , 


1 Ag 1 
4 A, A=8 6 4 2-BIT 6 } R 
COMPARATOR 
SELECT LINES OUTPUT 2—®o : : 6 
QUAD ha be : : 
2-BIT Et OR 
MULTIPLEXER — a ee B : ; 
12 Cy 9 40 
10 —4 D9 c=p-—-8 12 2-BIT A=B/—8 13 8 
COMPARATOR 12 
13 Dy 10 
13 
If the input bits Ag and A, compare with the input bits By 
and B, then the output line A=B will go high. Similarly for 
C and D bits. 
1820-0839 1820-0841 1820-0842 A 1820-0843 


1- 
MULTIPLEXER 


2! 


PARITY B 

GENERATOR/ 

CHECKER PARITY 7? 
GENERATOR 


“BIT 
REGISTER Le 
MULTIPLEXER 


SIP PIO P12 BI 


Element A multiplexes data on the DATA line to one of 
four output lines Q9-Q3. The output line is selected by the 
select lines 2° and 2!. 


If all of the A input lines compare respectively with the B 

input lines, the A=B output line will go high. If the C input Element B multiplexes the data on the input line to one of 
line Compares with the D input line the C=D output line the two output lines Q9-Q,. The output line is selected by 
will go high. the 2° select line. 


Data on the input lines (Dg-D3) is stored at the low-to-high 
transition of the CLOCK line. A low signal on the CLEAR 
line will clear the register. 


1820-0844 1820-0845 1820-0846 


1820-0846 


QUAD 
TWO-BIT 
MEMORY 


QUAD 2-BiT 
MEMORY ; 


UIA 


The memory is loaded by selecting the desired address with A word is read from memory by addressing the word with 
The outputs of the gates are delayed by an amount deter- the Wy and W, lines. Data present on the input lines Dp the Ag and A, lines. The word content is then output to 
mined by an external RC network. and D, is then stored in the addressed word. the Qo and Q, lines. 
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1820-0847 


1820-0847 A 


+5V 


Each adder circuit functions as a normal! full 


adder. Refer to the table given below. 


0 
1 
1 
0 
0 
1 
1 


1820-0900 


-=- Of 0 0 = 


1820-0902 


Section II 


1820-0990 


1820-0998 


o man 


DUAL 
FOUR- TO-ONE 
MULTIPLEXER 


DUAL 


Ay FOUR-TO-ONE 82 
MULTIPLEXER 


TRUTH TABLE 


SELECT 
INPUTS DATA INPUTS STROBE OUTPUT 


x x KX KM K AO 
x <x KX OK &K xX 
x x - O-M KK K 
- OK KK KK K XK 
ooooco0oco = 
-OorF 0702700 


Select inputs Sg and S; are common to both sections. 


X = irrelevant 


Each part of the multiplexer allows one of four bits to be 
placed at the output terminal. The data bits are placed on 
the input lines prior to the multiplexing operation. The 
code for the desired bit is then placed on the select lines 
(refer to the table above). The strobe line is used to gate the 
data bit onto the appropriate output line (A inputs to the 
Q, terminal etc.). 


1820-0999 


FUNCTION 
GENERATOR 


FUNCTION 


GENERATOR 


The MODE line determines whether an arithmetic or logic 
operation will be performed (A “1” for logic function and a 
“O” for arithmetic function). The S lines select the function 
to be performed according to the table given above. If the 
function code LHHL is used and the A inputs are the same 
as the B inputs the A=B output line wil! be true. 


The CP (Carry Propagate) and CG (Carry Generate) lines 
are used for the fast addition operations using a “look 
ahead”’ carry function. The CP line will go false when the 


following conditions are met: 


CP = Fo°Fy°Fo°F3 


If the CARRY IN line is false and the CP condition is met, 
then the CARRY OUT line will also go false. 


The CG line will go false if the pack addition results in a 
true CARRY OUT independant of the CARRY IN. The CG 


signal is defined as follows: 


CG = A3°B3 + (A7°B)(A3tB3) op (A; °B1)(A5+By)(A3+B 3) 


+ (Ag*Bo) (A, +By)(A2+B2)(A3+B 3) 


FUNCTION 
SELECT OUTPUT FUNCTION 
LOGIC 
FUNCTIONS 


i] 
ie 


u 
Pil > 
wm 4 

w 


i 
- 
° 

io 
oO 
= 
°o 


wo 


iT} h 

Pl a > wl p> 
o @ 
w 


ll 


ul 
oO > 
® 


ITrrTrTrerree TT t te eT 

ae) GT SE OP se a a 

oo Sa Re SE ie a 

nnnmainranrmnanranainanniennwnna n 
I! 


L 
L 
L 
L 
L 
L 
L 
L 
H 
H 
H 
H 
H 
H 
H 
H 


ARITHMETIC 
OPERATIONS 


FHA 

F=A+B 

F=A+B 

F = minus 1 (2’s complement) 
F = Aplus AB 

F = [A+B] plus AB 

F = A minus B minus 1 
F = AB minus 1 

F = A plus AB 

F=A plus B 

F = [A+B] plus AB 

F = AB minus 1 
F=AplusA1 

F = [A+B] plusA 

F = [A+B] plus A 


F = Aminus 1 
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3-1. INTRODUCTION. 


3-2. This section contains interconnecting wiring 
information for the computer. Signal lists for input/output 
PCA cabling as well as the backplane wiring list for the 
computer are provided. Instructions for replacing wiring are 
contained in the Central Processor Unit/Input Output Proc- 
essor Unit (CPU/IOP) Maintenance Manual. Replace lead 
wires with the same color and size as on the original 
installation. 


3-3. INPUT/OUTPUT BUS WIRING. 


3-4. Power and some control signals are provided 
through the Power Bus to connector Pl of each input/ 
output PCA. The Power Bus is located on a connector board 
mounted at the rear of the PCA module. The remaining 
input/output control and data signals are provided through 
two flat ribbon cables to connectors P2 and P3 of each 
input/output PCA. Connector P2 carries signals from the 
Multiplexer Channel (MUX CHAN) Bus and connector P3 
carries signals from the Input/Output Processor (IOP) Bus. 


3-5. If the PCA is used with the Selector Channel 
option, a fourth bus is used. This bus, the Selector Channel 
(SEL CHAN) Bus replaces the MUX CHAN Bus at connector 
P2 of the PCA. These two channel busses are the same ex- 
cept for the signal at pin 17. 


3-6. Table 3-1 lists the four busses and the signals on 
each pin. A duplicate signal index is provided in section four 
with the diagram set for each input/output PCA. 


3-7. BACKPLANE WIRING. 


3-8. Signals between CPU/IOP PCA’s are connected 
through the backplane wiring at the rear of the PCA module. 
Table 3-2 lists all of the signals in the backplane in alpha- 
betic order. Signal names containing a bar (—) are listed 
separately. Each signal goes to only one pin of a given PCA. 
The connector and pin of each assembly wired to a signal 
is listed to the right of the signal name. For example, the 
signal BUSOP is connected to assembly 1A3, connector P2, 
pin 77 and to assembly 1A4, connector P1, pin 76. 


3-9. POWER SUPPLY WIRING. 


3-10. Information on the interconnection of power 
supply assemblies is contained in section four of this manual 
as a part of 30310A Power Supply Detailed Diagram Set 
DD-700. A power supply overall interconnection diagram is 
included as part of this diagram set. For further information 
concerning power supply wiring, refer to the separate power 
supply manual. 


3-11. CABINET AND INTERMODULE WIRING. 


3-12. Details concerning cabinet and PCA module wiring 
are contained in the cabinet and module maintenance man- 
uals respectively. 


POWER BUS 


P1 
pan | SIGNAL 


+5V 
+5V 


+5V 


+5V 

PF WARN 
ENTIMER 
(SPARE) 
(SPARE) 
PWR ON 
10 | COM 

11 | IORESET 
12 | COM 

13 | MCUCLKS 
14 | COM 

15 | COM 

16 | COM 

17 | -5V 

18 | -5V 

19 | COM 

20 | COM 

21 | +15V 

22 | +15V 

23 | +15V 

24 | +15V 

25 | -15V 

26 | -15V 

27 1 -15V 

28 | -15V 

29 | COM 

30 | COM 

31 | -20V 

32 | -20V 

33 | -20V 

34 | -20V 

35 | +20V 

36 | +20V 

37 | +20V 

38 } +20V 

39 | +20V 

40 | +20V 

41 | HSREQ 
42 | COM 

43 | COM 

44 | iNTPOLL OUT 
45 | (SPARE) 
46 | COW 
COM 
INTROLL IN 
sl 

COM 
COM 
DATAPOLL 
OUT 

6) 

COM 
COM 
DATAPOLL IN 


OON DOOR WDY 


P2 
PIN SIGNAL 


OMAN OORWNH = 


WIRING INFORMATION [all 


Table 3-1. Input/Output Bus Wiring 
MUX CHAN BUS SEL 


CHAN SO 
COM 

SR CLOCK 
COM 

DEV END 
COM 

ACK SR 
COM 
CHAN ACK 
COM 
DEVNO DB 
SIO ENABLE 
EOT 

JMP MET 
COM 
TOGGLE 
INXFER 
TOGGLE SR 
TOGGLE 
OUTXFER 
TOGGLE 
SiO OK 
COM 


XFER ERROR 


REQ 
COM 
SR 15 
SR 14 
SR 13 
SR 12 
SR 11 
SR 10 
COM 
SR 9 
SR 8 
SR7 


-|SR 6 


SR 5 
COM 
SR 4 
SR 3 
SR 2 
SR 1 
SRO 
COM 
P CMD 1 
SET JMP 


P STATUS STB 


P CONT STB 
RD NEXT WD 
P WRITE STB 


SET INT 


P READ STB 


ds 
OODOAN OAR WKH a= 


oy 
= 


12 
13 


CHAN BUS 
P2 


SIGNAL 


CHAN SO 
COM 

SR CLOCK 
COM 

DEV END 
COM 

ACK SR 
COM 
CHAN ACK 
COM 
DEVNO DB 
SIO ENABLE 
EOT 

JMP MET 
COM 
TOGGLE 
INXFER 
CHAN SR 
TOGGLE 
OUTXFER 
TOGGLE 
SIO OK 
COM 


XFER ERROR 


REQ 
COM 
SR 15 
SR 14 
SR 13 
SR 12 
SR 11 
SR 10 
COM 
SR 9 
SR8 
SR 7 
SR6 
SR 5 
COM 
SR 4 
SR 3 
SR 2 
SR 1 
SR O 
COM 
P CMD 1 
SET JMP 


P STATUS STB 


P CONT STB 
RD NEXT WD 
P WRITE STB 
SET INT 

P READ STB 


SECTION 


IOP BUS 
P3 


AN ee 


1 

2 

3 

4 IOCMD 00 
& | 1OCMD 02 
6 | 1OCMD 01 
7 | COM 

8 | DEVNO 00 
9 | DEVNOO1 
10 | COM 

11 | DEVNO 02 
12 | DEVNO 03 
13 | COM 

14 | DEVNO 04 


(SPARE) 
(SPARE) 
COM 

INTACK 
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1A} 


P1-78 


p2- 7 
P2-78 


Pi-1 
P2-27 


P1-79 
P2-23 


P2-25 


P2-32 
P2-22 


1A2 


Pl=+78 


P2-78 


P1-79 


P2-77 


P1-78 


P2-78 


P2-42 


Pl-17 


P1-79 


P2-49 


P2-72 


Table 3-2. Backplane Wiring List 


1A4 


Pl-49 
P1-76 
P2-22 


Pl-78 
Pl-11 
P2-50 


P2-78 


P1=23 


Pl-4) 


P1-79 


P2-54 


P2-55 
P2-56 


Pl-12 
Pl-21 


P2-63 
P2-17 
P1-69 


Pl- 6 
P1-10 
Pl-14 
P1-18 


Pl- S 
Pl- 9 
P1-13 
Pl-17 
P1-30 


1A5 


Pe-67 
P2-62 


P1-37 


P1-78 


P2-78 


P2-66 


P2=72 
P1-79 
P2=63 


P2-56 
Pe-55 


1A6 


P1-78 
Pl-1] 


P2=78 


P1l-72 


P1-79 


Pl- 5S 


P2-17 


1lA7 


P1-78 


P2-78 


PI-70 


Pl-79 


P2-61 


LAA 


P1-78 
P1-42 


Pl- 8 
P2-78 


Pl- 3 


Pl- 1 
P1-79 


Pl- 6 


Pl- 4 


P2-63 


P1-24 


Pl- 5 


1A9 


Pl-5) 
P2-62 
p1-78 
P1-42 


P2-78 


P1-49 


P1-63 


P1-79 


P1l-61 
P2-71 


P1<+33 


P2-17 


P2-15 


P1=-35 


1A10 


P2-76 


P1=78 


P2-78 


P2-37 
P2=36 
p2-38 


p2-4) 
P2-43 
P2=42 
P2-44 
P2-45 


P2-22 
P1-16 


P1-35 


P2-67 


P2-63 
P2-33 
P2-35 
P2-34 
P2-47 


P2-46 
P2-48 
P2-49 
P2-5)] 
P2-50 


p2-S2 
P2-53 
P2-55 
P2-54 
P2-56 


P2-57 
P2-59 
P2-58 
P2-62 
P2-6) 


p2-31 
P2-32 


P1=76 
pl- 7 


P2- 6 


p1-45 


BUS 


P3-08 
P3-09 
P3-11 


P3-12 
P3-14 
P3-15 
P3-17 
P3-18 


P1-41 


P3-50 


P3-44 
P3-04 
P3-06 
P3-05 
P3-20 


P3-21 
P3-23 
P3-24 
P3-26 
P3-2T 


P3-29 
P3-30 
P3-32 
P3=-33 
P3-35 


P3~-36 
P3-38 
P3-39 
P3-41 
P3=-42 


P3-02 
P3-01 


P2-49 


Pl-13 
Pl-13 
Pl-13 
Pl-13 
Pil-13 


P2-47 


STGNAL 


BMCUPRTY 
BNDV 
CARRY 
CCPX 
CIR 04 


CIR 7 
CIR 08 
ciR 12 
CIR 13 
CIR 14 


CIR 1S 
CLFLAGO3 
CLOCKENB 
CNTRMAX 

coR 00 


COR e] 
COR a2 
COR 10 
cOoR ll 
COR 13 


COR 14 
COR 15 
CPUHRFF 
CPUIN 
CPULOSEL 


1A1 


P1-75 


P1-76 


P2-1T 


P2-24 


Pl- 7 
Pl- 6 
p1-77 


P2-31 


P1l-19 


1A2 


P2-65 


P2-47 


Pl-17 


1A3 


P2-41 


P2-65 


P2-71 
P2-15 


Pe-51 


P2-47 


Table 3-2. Backplane Wiring List (Cont.) 


1A4 
P1-5)1 
P1-37 
P2- 4 
Pl=24 
Pl- 7 


P2-16 


P1l-16 


Pl-77 
P1-28 


P1-68 


P1-64 


P2-24 
P1-S2 


P2-18 
P1-26 


P2-41 


Pl-67 


Pl- 1 
Pl- 2 
P2=36 


P2-12 
P2- 9 
P2-52 


P2-48 
Pl-27 
P1-63 


1A5 


P1=44 


P?-68 
P1-66 


P2=34 
P1-77 
P2-53 
P1-73 


Pe-61 


P1-65 


P1<-76 


P2-11 


P1-75 
P1-26 
P1-29 
P1-28 
Pl-e7 


P1-38 
P1-68 


P?=29 
P?=31 


Pl- 3 


P2- 7 
P1-47 


P2-56 


P1-52 
P1-69 
Pl<15 
P1-25 


P2-10 


P2-12 


P2-72 
P2-74 
P2-75 


P2-76 


1A7 


Pl-24 
P2-75 


P2-S7 


P2-71 
P2-62 


Pl-17 


P2-76 


P2-67 
P2-65 
P2-64 
P2-63 


P2-S9 
P1-29 


P1-28 
Pl-27 
P2-25 
P2-26 
P2-29 


P2-27 
P2-28 


1A8 


P2-45 


P2-79 


P1-59 


P1-47 


P1-48 
P2-44 
P2-49 


P2-22 


P2- 3 
Pil-22 


Pi-17 
P1-49 


P1-50 
Pl-51 
P1-S2 
P1-53 
P1-54 


P1-55 


P2- 4 


1A9 


P1=32 


P2-58 


Pl=25 


P2=-38 


P2=37 


P2=-33 


P2-34 


P1-47 


P1-29 


Pl-37 


P1-56 


P2-S2 


P2-54 
P2=S6 
P1=41 
P1-43 
P1-46 


P1=44 
P1=45 
P2-64 
Pl- 4 
P2-63 


Section I] 


1Al0 BUS 


Pl-17 
Pl-18 


Pl-21 P1-05 


Pl-1l 


P2-18 


Pl-15 
P1=-41 P1-49 


Pl-14 
P1-43 P1-53 


Pl-62 


P2- 3 P2-48 


pe-1)] 


P2-26 
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SIGNAL 


CPULRFF 
CPUSEL 
CPUTIMER 
DATAPE 
DATAPOLL 


DATAPOLR 
DECSR 
DISPFLAG 
DS 

DVSB 


ENABLEOO 
ENABLEO] 
ENABLEC2 
ENABLEO3 
ENABLES 


ENABLEO5 
ENABLROM 
ENTIMER 
ERFRZINH 
EXTCLK 


EXTINT 
FHB 
FLAG] 
FLAG2 
FLAG3 


FPNLOS 

FROM 00 
FROM 061 
FROM 902 
FRUNCLK 


INCNAMER 
INCP 
INDIRECT 
INHROMJ1 
INSTSEL 


INTCLKM 
INTFLAG 
INTPOLL 
INTPOLLR 
INTRP 


TOAPE 
Tocmp 
TOERROR 
IOFLG} 
IOHTREQ 


TOHROQFF 
TOHSEL 
IOHSREQ 
IOILG 
IOINP 


IOLOREQ 
TOLOSEL 
IOLROFF 
TOMOP 00 
TOMOP 91 


IORESET 
TOSTROBE 
IOTIMER 
IoTo 01 
IOTO 2 


JLUT) 
JLUT?2 
JMP USB 
JUMPERQ] 


JUMPER 2 


LUTGATF 
MCIOTMR 
MCUCMP 


MCUCMPL. 

MCUD 00 
MCUD 01 
MCUD ¢2 
MCUD 93 


1Al 


Pl- 3 


P1-36 
P1~26 


P2-21 
P2-26 
pl- 9 
P1~-13 
P1-15 
P1-16 


P2- 5 


P1-29 


P1l-23 


P2-38 
P1-35 


pPl- 5 


P1-32 


Pl- 4 


P1-27 
P1-17 


P2- 3 


lA2 


P2-68 


P2-66 


1A3 


P2-68 


P2-66 


P2-55 


Table 3-2. 


1A4 


P2-69 


P2-43 


P2-26 


P2-75 
Pl- 3 
P2-38 
P2-19 


P2- 3 
P1l-61 


P1-38 


P2=58 
P1-25 
P1-34 


P1=-15 


P1-59 


Pl=-22 
Pe-10 


P1-75 


Backplane Wiring List (Cont.) 


1AS 1A6 1A7 1A8 
P2-37 
P2- 7 
P1-32 
P1-67 
P2- 4 P2-70 
p2-57 
Pl- 9 
P1-13 
P1-15 
P1-74 
P1-19 
P1-35 
Pl- 7 
P2-68 
P1-48 
P1-14 
P1-46 
P1724 
Pl- 3 
P2-7] 
P1-25 
P2-15 
P1-=26 
P2-17 
P2-57 
Pl- 7 
P1-23 
P1-54 P1-63 
P1-53 Pl-62 
P1-56 P1-65 
P1-55 P1-64 


1A9 


P2-61 
P1~76 
P1=24 
Pl-2] 


P2=25 
P2- 9 
P2-27 
p2-11 
P2-29 


P2-13 


Pi-3i 
Pl-23 


P2= 4 
P2-12 
Pe- 6 


P2=4) 


P1-27 


P2-70 
P2-49 


P2=45 


P2-36 
P2-53 
P1-62 


P1-64 


P2-47 
P2-55 
P2-35 
P1-66 
P1-67 


P2-S) 
P1-65 
P1-69 
P1-68 


P2-68 


1A10 


Pl- J] 


Pl- 2 


P1-23 


Pl- 8 


pl- 5 


P1-79 
P1-80 


p2-12 
Pl- 3 
P2= 7 
P2-i9 
Pl- 4 


p2-10 
p2-24 
Pl-10 
P2- 9 
Pe- 5 


P2-27 
P2-2] 
P2- 8 
P2-25 
Pl= 6 


P1=<33 
Pl-12 
P2-23 
P2-75 
P2-77 


P2=29 


P1-51] 
P1-49 
P1-55 
P1-53 


BUS 


P2-40 
P2-4)] 
P2=42 
P2-43 
P2=44 


P2-45 
P1-06 


BNC 


P2-25 
P2-26 
P2-27 


Pl-11 


P2-02 
P2-03 
P2-04 
P2-05 


SIGNAL 


MCUD 94 
MCUD 05 
MCUD 06 
MCUD 07 
MCUD 08 


MCUD 69 
MCUD 10 
MCUD 11 
MCUD 12 
MCUD 13 


MCUD 14 
MCUD 15 
MCUDPRTY 
MCUINT 

MDPARITY 


MODINT 
MOP 00 
MOP 91 
NEXT 

NIP 


NIRTOCIR 
NOP] 
NOP2 
NUMERIC 
NXT] 


NXT=1 
NXT=2 
NXTDCD 
NXTGATE 
OF CENB 


OPINP 
OPNOSEL 
OVFL 
P-TO1 
P-T02 


P1-14 
P1-3 
Pl=4 
P3-45 
P3-47 


P3-48 
PADDINNS 
PADDINOS 
PADDINIO 
PADDIN}} 


PADDSUR 

PADDXS00 
PADDXSO1 
PANLREAD 
PANLSTOR 


PAUSE 
POLLORSO 
PRTYMODE 
PwR ON 
PwR ONR 


PWRFATL 
Qs 

R 00 
R 01 
R 02 


DDDDAD DDvDDD 
v. o 
°o wm 


DDD 
—_ 
> 


DD 
r PD 
DBD 
i=) 
i) 


1Al 


P1-33 


Pl-11 
Pl-le 


P1-37 
P1-38 


P1=-34 
P1l-24 
Pl- 8 


p2-18 
P2-19 


P1-25 


P2-61 
P2-62 


lA2 


Pl-16 
Pl-15 


143 


P2-63 


P2-53 
P2-57 


P2-32 


P2-69 


P1-65 
P1-67 
P1+66 


P1-68 
P1-69 
Pl-71 
P1-70 
P1-72 


P1-74 
P1-75 
P1-73 
P1-76 
P1-50 


P1-56 
P1-52 
P1-54 
P1-16 
P1-15 


1A4 


P1-S7 


P2-79 
P1-65 
P1-66 
P2-34 


P1-53 
Pi-55 
P1-33 
P1-35 
P2=35 


Pe-21 


P1-36 
P1-19 


P1l-29 


1AS 


Pr- | 
Pe-S2 


Py-23 


Py-71 


Pp-79 


p2-33 
Pe-17 


Py-43 


P1-12 
Pi-1l 
P1- 9 


P1-10 
P1-61 
P1-62 
P1-63 
P1-64 


P2-10 
P2- 9 
P2- 8 
P2- 7 
P2-47 


P2-48 
P2-49 
P2-51 


1A6 


P1-49 
P2-32 


Pl1-71 


P2=34 


P2-27 
P2=26 
P2-25 
P2=-24 


Pl- 7 
Pl-13 
Ple 9 


P2- 3 
Pl-21 
Pl-22 
Pl-23 


Pl-24 
P1-50 
P1-5) 
P1-53 
P1-S55 


P2-15 
P2-21 
P2-22 
P2-23 
P2-61 


P2-64 
P2=63 
P2-66 


Table 3-2. Backplane Wiring List (Cont.) 


1A7 


P1=58 
Pl=-57 
P1-61 
P1-62 
P2-43 


P2-44 
P2=45 
P2=46 
P2-47 
P2-48 
P2-49 
P2-50 


P2-13 


Pl-73 


P2-73 


P1-19 
Pi-21 


P2-16 


P2-47 


P2- 1 


P2-74 
Pe-a7 
P2-73 
P2-72 


P2-77 


P2-75 
P2-76 


P2-65 


P2-69 


Pl-11 
P2-71 


1A9 


Pl-72 


Dbl.99 
rs a 


P1-77 


P1-38 
P2-14 
P2- & 
P2-72 
P2-74 


P1=26 
P1=52 


P1=-30 


P2-76 
P2-66 


P2-28 
P2=-32 


P1-28 


1A10 


P1-59 
P1-57 
P1-61 
P1-63 
P1-65 


P1+67 
P1-69 
Pl+71 
P1-73 
P1-75 


P1l+77 
P1-70 
P1-72 


p1-37 
pl-27 
pl-25 
P2-64 
p2-66 


P2-65 


P1-+30 


P1-29 


Section III 


BUS 


P2-06 
P2-07 
P2-09 
P2-10 
Pe-1} 


Pe-l2 
P2-13 
Pe~-15 
P2-16 
P2-17 


P2=-18 
P2-19 
P2-20 


P2-28 
P2-29 


P1-45 
P1-08 
P1-07 
P3-45 
P3-47 


P3-48 


P1-09 


3-3 


3000 

SIGNAL 
RAR 02 
RAR 03 
RAR 04 
RAR 05 
RAR 06 
RAR 07 
RAR 08 
RAR 09 
RAR 10 
RAR 11 
RDCIR 
ROCPX1 
RDCPX2 
RDJMPR 
RDMOD 
RDSWITCH 
READY 00 
READY 01 
READY 02 
READY 03 
READY 04 
READY 05 
READY 06 
REPEAT 
RESRVD A 
RESRVD B 
RF 00 
RF 01 
RF 92 
RF 03 
RF INH 

RF SAME 
RMCUCPXiI 
RoM 00 
ROM nl 
ROM 02 
ROM 03 
ROM 94 
RoM 05 
ROM 06 
ROM 07 
ROM 08 
ROM 09 
ROM 10 
ROM 11 
ROM 12 
ROM 13 
ROM 14 
Rom 15 
ROM 16 
ROM 17 
ROM 18 
ROM 19 
ROM 20 
ROM = 21 
ROM 22 
ROM 23 
ROM 24 
ROM 25 
ROM 26 
ROM 27 
ROM 28 
ROM 29 
RoM 30 
ROM 31 
ROMFCN} 
RORT 10 
RORT 11 
RORT i2 
RORT 13 
RORT 14 
RORT 15 
RORT 16 
RORT 17 
RORT 18 


P1-10 
Pl-22 


Pl-2) 
P1-49 
P1-47 
P1-48 
P1-45 


P1-S2 
P1-53 
P1-46 
P1-43 


P1-44 
P1-41 
pl-72 
P1-71 
P1-70 


Pl-14 
P1-13 


Pl-11 


Pl- 
Pl- 
Pl- 


NAnwvo 


Pl- 4 
Pl= 3 


Pl-21 
Pl-24 
Pl-27 
Pl-25 
Pl-23 


P1l=26 
P1-28 
P1-36 
Pl=-32 
P1-31 


P1-35 
P1=34 
P1-33 
P1-38 
P1-41 


P1-43 
P1-45 
P1-47 
P1-5} 
P1-53 


P1-55 
P1-57 
P1-42 
P1-44 
P1-46 


P1-48 
P1-61 
P1-64 
P1-63 
P2-18 


P2-33 


P2-56 
P2-54 
P2-S2 
P2-50 


Pl- 4 
Pl- 3 


Pl-2) 
P1-24 
P1-27 
P1-25 
P1-23 


P1-26 
Pl-28 
P1-36 
P1-32 
P1-31 


P1-35 
P1-34 
P1-33 
P1~38 
P1-41 


P1-43 
P1-45 
P1-47 
P1-51 
P1-53 


P1-55 
P1-57 
P1-42 
P1-44 
P1-46 


P1-48 
P1-61 
P1-64 
P1-63 
P2-18 


P)-37 


P2-17 
P2- 6 
P2- 5 
P2- 4 


Table 3-2. Backplane Wiring List (Cont) 


LAS 


P1-48 


P1-62 
P2-14 
Pl-74 
Pl-72 


AS 


P1-45 
P1-S5 


P2-41 


P2-54 
P2-27 


P1-31 
P1-32 


P})=33 
P1-34 
P1-35 


p2-32 
P2-44 
P2=43 
P2=24 
P2-25 


P?-46 


1A6 


P2-13 


P2-11 


P2-16 
P2- 5 
P2-54 
P1-58 


P1-70 
P2-3} 


1A7 


P2-53 
P2-54 


P2-55 


P1-41 


Pe-72 
P2-56 
P2-58 
P2-66 


1Aa 


P1946 
P1-25 
P1-57 


P1-58 


1A9 


Pl- 5 
P2-44 


P1l-75 


P2- 1 
P2-19 
P2- 3 
P2=2) 


Pe- 5 
P2-23 
P2- 7 


1A10 BUS 


P2-33 
P2=-34 
Pe-35 
P2-36 


P2-37 
P2-38 
P2-31 


SIGNAL 


RORT 19 
RORT 20 
RORT 22 
RORT 22 
RORT 23 


PORT 24 
RORT 25 
RORT 26 
RORT 27 
RPTFCN 


RREG 00 
RUNFF 

S 00 
S 01 
S 02 


NnnnNnnN 
Oo 
St 


MAAN LHNHNYW 
_ 
_ 


SCIR 
SDISFLAG 


SF 00 
SF 01 
SF n2 
SF 03 
SF 04 


SF SAME 
SINTFLAG 
SIOoP 
SKIP 
SMCUDATA 


SP1 00 
SPIIN 
SPISHIFT 
SP3 15 
SP3IN 


SP3SHIFT 
SR 00 
SR o1 
SR 02 
SRBUS 


SRDYENRL 
SRREG 
SRVOUT! 
SSBUS 
SSREG 


STATUSOO 
STATUSO] 
STATUSO2 
STATUSO3 
STATUSO4 


STATUSOS 
STATUS06 
STATUSC7 
STOFROM 
STORAR 


STSTATUS 
SYSPRTY 
T 00 
T Les) 
TESTI 


p2- 4 


P2=14 


Pl-67 
P1-68 
P1-74 
PI-73 
Pl-62 


p2- 9 
P1-28 
P2-13 


P2-12 


P2-15 
P2-59 


Pé-11 
P2-29 


P1-61 
P1-59 
P1-58 
P1-50 
P1-S1 


P2-16 


P2- 3 
P2-10 
P2- 9 
Pe- 8 
P2- 7 


P2-25 
P2-27 
P2-28 
P2-29 


P?-21 
P2-24 
P2-23 
P2-26 
P2~22 


P2-70 


P2-35 
P2=-36 
P2-37 
P2-38 
P2-34 


P2-48 


‘Table 3-2. Backplane Wiring List (Cont.) 


LAS 


P1-70 


P2-53 


P2-47 
P2=49 
P2=44 
P2-46 
P1-50 


P2-57 
P2-77 


P2=45 


P2-51 


P1-42 


P1-58 
P1-71 
P2- 6 


P1-56 
P1=45 
P1-43 
P1-54 
P2- 7 


P2-11 


P2- 5 
P2-15 


P1-31 
P2-33 


Pl- 4 


1A5 


P1-59 
P1-49 
P1-50 


P2-28 
Pj-69 


P2-76 
P2-65 
P2e-75 
P2-64 
P2-26 


PA-58 


P2-77 


P?-73 


P1-16 
Pl-25 


1A6 


P1-26 
P1-43 
Pl=44 


P1=-37 
Pl-12 
P1=10 
Pl- 8 
Pl- 6 


P2-70 
P2-65 
P2-68 
P2-67 
P2-69 


P2-71 
P2-73 
P2-77 


P2=-49 
P1-66 
P2=50 
P2=-42 
P2-47 


Pl- 1 
P2-57 
P2- 9 


P1-27 
P1-33 
P1-34 
P2-5R 


P2-55 


P2-51 
P2-53 
P2-52 
P1-54 
P1-56 


P2=- 6 


1A7 


P2-68 


P2-51 
Pl- 8 


P2-7T7 


Pl- 1 
P1=-14 
Pl-15 
Pl-71 
Pl-72 


P1-47 
P1-48 
P1-49 
P1-50 
P1-43 


P1464 


P1-45 
P1-46 


P2-69 


1A8 


P1=-13 
P1-26 
Pl-27 
P1-28 


P1-29 
Pl-31 
P1-32 
P1-33 
P1-34 


P1+35 
P1-36 
Pl-37 
P1-38 
P1-41 


P1=-43 
P1-44 
P1-45 
P1-56 


Pi-61 


P2-61 
P25] 


P1-16 
P1-18 
P2- 6 
Pl-15 


P2-21 


1A9 


P1-53 


P1-54 
P1-59 
P1-57 
P1-55 


Pl- 9 
Pl- 3 
Pl- 7 


pl- 1 
P1-70 
P1-74 


P1-73" 


Pl-7) 


Pl-12 
Pl=14 
Pl-11 
P1-16 
P1-18 


Pl-15 


Pl-17 
Pl-19 


P2=43 


P2-50 


P2-67 
P2-65 
P2-69 
P1-50 


P1-34 


P1-58a 


Pe-18 


1A10 


Pl-22 
Pl-24 
Pl-26 


Pl-28 
P1-32 
P1+34 
P1-36 
P1=+38 


Pl=-42 
Pl=-44 
P1-46 
P1=48 
P1-S0 


P1=-S2 
Pl-54 
P1-56 


Pl- 9 


P1-19 


p1-64 
P1-58 


Pl-13 


Section ITI 


Bus 


P2-32 


3-4 


3000 


SIGNAL 


TE 


ST2 


TNAME 00 
TNAME 01 


TO 
TO 


TO 
u 


cccce oi eS, Cc SC 


CC oS 


<\<eccc jccccc 


z< 


00 
91 


2 
00 
01 
02 
03 


04 
95 


1A] 


p1-18 
P1-14 


P2-77 
p2-10 
P2-75 
P2-76 


P2-72 
P2-71 
P2~-74 
P2-73 
P2-69 


P2-70 
P2-68 
P2-67 
P2-65 
P2-66 


P2-63 
P2~64 


P2-45 


pP2-48 
P2-47 
P2-42 
P2-46 
P2=43 


P2-44 
P2-41 
P2-36 
P2-33 
p2-35 


p2-37 
P1-31 


1A3 


P2-76 


P2-75 
P2-74 
P2-73 
P2-46 
P2-45 


P2-44 
P2-43 
P2-14 
P2-13 
P2-12 


P2-11 


Table 3-2. Backplane Wiring List (Cont.) 


LA4& 


Pl- 8 


P2=25 
P1-44 
P1-46 
P1-47 


P2-32 
P2-31 
P2-29 
P2-13 
Pe- 8 


P2=-27 


1A5 


Pl- 8 
P1-14 
Pl- 7 
P\-17 


P1+18 
P1-19 
Pi~2l 
P1-22 
P2-13 


P2e-14 
Pe-15 
P2-16 
P2-19 
P2-2) 


Pe-22 
P2-23 


1A6 


P1-77 
Pl-75 


P1-57 
P1l-61 
P1-63 
P1-65 


P1-67 
Pl- 4 
P1-45 
P1-46 
P2-35 


P2=36 
P2=33 
P2-37 
P2-44 
P2-43 


P2-46 
P2-45 


1A7 


Pl-51 
P1-52 


Pl- 9 
P1-10 
P1-11 
Pl-le2 


P1-31 
P1-32 
P1-33 
P1-34 
p2- 7 


Pe- 8 
P2- 9 
P2-10 
P2-2)1 
P2-22 


P2-23 
P2-24 
Pl-23 
Pl-22 


1A8 


P2-23 


P2-26 


P2-27 
P2-28 
P2-29 
P2-31 
P2-32 


P2-33 
P2=34 
P2=35 
P2-36 
P2-37 


P2-38 
P2-41 


Pe- 8 


Pe- 9 
P2-10 
P2-11 
P2-12 
P2-13 


P2-14 
P2-15 
P2-16 
P2-17 
P2-18 


P2-19 
P2-55 


1A9 1A10 BuS 


P2-13 


P2-24 
P2=-26 
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4-1. INTRODUCTION. 


4-2. This section contains diagram sets for the printed 
circuit assemblies (PCA’s) used in the HP 3000 Computer 
System. Diagrams for cabinet electrical power systems are 
contained in separate manuais. 


4-3. Each diagram set contains a schematic diagram, sig- 
nal index, part location diagram, and integrated circuit index 
for one assembly. The diagram set documenting the 30310A 
Power Supply (set no. 700) treats the entire power supply 
as a single assembly. The diagram sets are numbered accord- 
ing to the list given in table 4-1. 


4-4. SCHEMATIC DIAGRAMS. 


4-5, The schematic diagrams are multisheet drawings. 
The drawings use a grid coordinate system which runs con- 
tinuous over the entire drawing set. Each schematic sheet is 
broken into vertical grids A, B, C, etc. The horizontal grids 
start with grid 1 and continue numerically, ten grids for each 
sheet, throughout the diagram set. 


4-6. Signals entering or leaving a sheet are shown with 
the grid coordinate of the source or destination. the Grid co- 
ordinate is always made up of a letter and a number and is 
set off from the signal name by parentheses. 


4-7. An explanation of the logic symbology used in the 
schematic diagrams following this section is provided in 
section II. Section II also contains descriptions of the oper- 
ation of complex integrated circuits used in the computer 
system. 


4-8. SIGNAL INDEXES. 


4-9. Each diagram set contains a signal index. This index 
lists the signals present at each pin of the various PCA con- 
nectors. Signals not used on the PCA but present on the con- 
nector pin are listed for reference. The signals are listed by 
pin number for each connector used. Some PCA’s do not 
use all six connectors. 


4-10. Signals between PCA’s may be CPU/IOP Bus, or 
device controller signals. Signals used by the CPU/IOP PCA’s 
are shown in a backplane wiring list, table 3-2. Signals on 
the I/O Bus are shown in table 3-1. Device controller signals 
are listed with the diagram sets and in the respective con- 
troller manuals. 


4-11. PART LOCATION DIAGRAMS. 


4-12. Each diagram set contains a part location diagram 
for the PCA or PCB documented by the set. The part loca- 
tion diagram provides information for locating connectors, 
pins, and components. 


4-13. INTEGRATED CIRCUIT INDEXES. 


4-14. Each diagram set contains an integrated circuit 
index for the PCA or PCB documented by the set. The inie- 
grated circuit index provides a cross reference between the 
integrated circuit references used on the schematic diagrams 
and the HP part number of the circuit. The part number 
may be used to reference a circuit description in section II 
or to replace the part. 


DIAGRAMS 


Table 4-1. Detailed Diagrams Index 


READ-ONLY MEMORY (ROM) PCA (30001-60001) 
SKIP AND SPECIAL FIELD (SSF) PCA (30001-60002) 

ARITHMETIC AND LOGIC UNIT (ALU) PCA (30001-60003) 

R-BUS PCA (30001-60004) 

S-BUS PCA (30001-60005) 

CURRENT INSTRUCTION REGISTER (CIR) PCA (30001-60006) 
MODULE CONTROL UNIT (MCU) PCA (30001-60007) 
INPUT/OUTPUT PROCESSOR (IOP) PCA (30001-60008) 

CENTRAL DATA BUS TERMINATOR PCA (30001-60009) 
INPUT/OUTPUT PROCESSOR BUS TERMINATOR PCA (30001-60016) 
POWER BUS TERMINATOR PCA (30001-60021) 

CONTROL PCB (30001-60010) 


MEMORY LOAD PCA (30005-60001) 
MEMORY DATA AND CONTROL PCA (30005-60002) 
MEMORY DRIVE AND SENSE PCA (30006-60002) 


SYSTEM CLOCK/CONSOLE INTERFACE PCA (30031-60001) 
MULTIPLEXER CHANNEL PCA (30035-60001) 


UNIVERSAL INTERFACE (TTL) PCA (30050-60001) 

UNIVERSAL INTERFACE (DIFFERENTIAL) PCA (30051-60001) 
UNIVERSAL INTERFACE (TTL) PCA (30050-60003) 
SYNCHRONOUS SINGLE LINE CONTROLLER PCA (30055-60001) 
TERMINAL DATA INTERFACE PCA (30060-60007) 

TERMINAL CONTROL INTERFACE PCA (30061-60001) 


DISC FILE READ/WRITE PCA (30202-60001) 

DISC FILE BUS PCA (30202-60002) 

DISC CONTROLLER PROCESSOR PCA (30202-60003) 

DISC MEMORY CONTROLLER PCA (30203-60001) 

DISC MEMORY DATA PCA (30203-60002) 

CARD READER INTERFACE PCA (30206-60001) 

CARTRIDGE DISC CONTROLLER PCA (30210-60001) 
MAGNETIC TAPE (9 TRACK) CONTROLLER PCA (30215-60001) 
MAGNETIC TAPE CONTROLLER PROCESSOR PCA (30215-60002) 
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* C1"8912-18922°33935=-37 * 0160-2055 # CAPACITOR sFXDeCER20.01 UF e+80 ~20%-100VDCW * 28480 # 0160-2055 *# 30 # 
# €9919—=21 534 tt 0150-012) #* CAPACITORsFXNsCERs 0.1UF e+80-20%—50 VDCW * 56289 * SCS50B1—CML * 5 + 
#* €10939 t 0180-0229 # CAPACITOR» FXDsELECT +33 UF s10%0910 VDCW # 28480 * 01890-0229 * a * 
#* C1138 % 016020127 # CAPACITOR» FXDsNON-ELECTs 1UF # 56289 # SC13C=CML 2 + 
# E14 # 0360-0294 *# TERMINAL «STUBs0.063 DIA. # 88245 * 201B}=2 *# & # 
# Rlo3s9m-llel79l8920,23 *# 1810-0080 # RESISTORs7 X SNM OHMSeS%sSN0 PPM # 56289 # 200C-1A54-CRR ® 9 # 
* R294012919 a 1810-0030 # RESISTOR»? X 1K OHMe5%-.S00PPM # 56289 # 200C01618-CRR * 4 + 
* R5e8013916 i 075720416 * RESTSTOReFXDeFLMs511 OHMSe1%o1/8W * 28480 * 0757-0416 * «& @ 
* R607914915 921922924 * 0757-0280 # RESISTOReFXDeFLMs1Ke1%el/AW # 28480 * 0757-0280 * J) # 
b-) 27030 . % & * + &% 
# R2Be29 co 0698-0082 #* RESISTOReF XN eFLMs4640HMSo1%s0.125W * 19701 #* MFGC,T#0 24 
# Ul2 bad 1816-0073 * ICe ROMs & X 256 RIT + 28480 + 1816-0073 + 1 # 
# U1L4 * 1816-0277 * ICy ROM, & X 256 BIT # 2R480 + 1816-0277 * 1 + 
*# UlS + 1816-0075 *#* ICe ROMs. & X 256 AIT *% 28480 *# 1816-0075 * 1 # 
* U16 t 1816-0240 # ICe ROMs & X 256 BIT # 2Q480 + 1816-0240 % 1 * 
* U17 i 1816-0077 # ICs ROMs 4&4 X 256 RIT # 2R480 + 1816-0077 1 *# 
# U18 tt 1816-0078 * ICy ROM, 4 X 256 BIT # 28480 # 1816-0078 # 1 # 
* U19 + 1816-0079 #* ICs ROMs 4 X 256 RIT # 2A480 +* 1816+0079 ? 1 #* 
* U21041595167) 1820-0759 # ICeLP 8=BIT RECEIVER NON@=INVERTING(TRI@STATE) »TTL # 28480 # 182020759 * 4&4 # 
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* U28 # 1816-0085 *#* ICy ROM, & X 256 RIT + 78480 # 1816"1085 + 1 * 
*# U29 + 1816-0086 * ICe ROMs & X 256 BIT *# 28480 + 1816-0086 bad 1 * 
#* U32 + 1816-0087 * ICy ROMs 4&4 X 256 BIT # 28480 *# 1816-0087 * 1 % 
# U34 * 1816-0279 + ICy ROM» 4 X 256 BIT # 28480 +# 1816-0279 % 1 * 
# U35 o 1816-0089 # ICy ROM, & X 256 BIT #* 28480 *# 1816-0089 * 1 # 
#* U36 + 1816-0242 * ICy ROMs & X 256 BIT % 2R4B0 + 1816-0242 % ) # 
# U37 + 1816-0091 # ICy ROM, 4 X 256 BIT # 28480 * 1816-0091 ? 1 
#* U38 # 1816-0092 # IC» ROMs 4 X 256 BIT # 2R480 *# 1816-0092 1 4 
# U39 + 1816-0093 #* ICe ROMs 4&4 X 256 BIT # 28480 * 1816-0093 % 1 + 
%* U42 % 1816-0094 * ICe ROMs & X 256 BIT * 28480 # 1816-0094 + ) # 
# U4G + 1816-0280 # ICy ROMe & X 256 BIT % PB480 # 1816-0280 + 1 # 
# U4S * 1816-0096 *#* ICe ROM, & X 256 BIT + 28480 *# 1816-0096 + 1 # 
#* U46 sd 1816-0243 # ICy ROM» 4 X 256 BIT # 28480 + 1816-0243 * ) *# 
# UG7 + 1816-0228 # IC» ROMs & X 256 BIT *# 28480 + 1816-0228 % 1 # 
#* U48 + 1816-0099 * IC»y ROMs 4& X 256 BIT # 28480 + 1816-0099 + 1 * 
# U49 t 1816-0100 * ICy ROMs 4 X 256 BIT %* 28480 * 1816-0100 * 1 + 
# US2 + 1816=0101 # ICs ROMs & X 256 BIT + 2R4B0 # 1816-0101 + 1 *# 


ASSEMBLY # 30001-60001 (CONTINUED) 
St Tb Ae AE bo Te ae at Sh ob a te te St SE ob tb SE Sh St ab ob tb Ob a tb ab St tb tb tt db tt oe ot tb He Sb St ot Hb tb Sb ab ob tb db ob ab tb ob cb ab ab a tb Sb tb at ab ab St Eb Tb tb ab tb ab OE db St at Sb Sb tt ab ab Sb tb tb ab ot ob St St St a tb dt ob St ab ob St St Ob ab Sb tb Sb tb tb tb th tb a tb oe Sb aE Sb He Ht Hb aE HE He Se Sb Sb A 4 Ob ob at HE 4 ob at OO 


&eeesve ee ee een eee ee SKE SKEKEHREKRSESKE EKER EEE EKO E HE KEE EHR KE SE 


# REFERENCE DESIGNATION # HP * DESCRIPTION * MFR # MFR * TQ # 
% + PART NO, % : # CODE *#* PART NO, * + 
Sb th Le Sb th Sh Te ab ab Hb th tb de ae tb tb 4b 2d St Sb Sh ab tb tb tb oe Sb SE tb Sb ob 45 Gb tb Sb Se Sb ab tb tt Sb OE SE Sb at ob ab a db Eb Ob ob 4h 4b tb ae Ob SE SE OE at Sb ot Sb SE SE aE Se Sb db SE Ob ob dE oF tb ab ob Hb Sh SE tt Ob tb db SE Ob ae ob ob Sh TE tb at Eb SE Gt Sb Sb dE SE SE aD tb Sb tb Sb SF at Fe 4b SE tb ab th SD tS FE Ob tb Sb oe oe ob ob oe as at th 
# US4  # 1816-0281 * ICy ROMs 4&4 X 256 BIT # 28480 +# 1816-0281 * 1 
# USS + 1814-0103 # ICe ROMe & X 756 BIT # 2R4RN + 1816-0103 d | 
# US6 % 1816-0244 +* IC, ROMs 4& X 256 RIT # 28480 + 1816-0244 + 1 
# US7 + 1816-0105 #* ICs ROMs 4&4 X 256 BIT # 28480 + 1816-0105 % ) 
*# US8 sd 1816-0245 # ICy ROMs & X 256 BIT # 28480 + 1816-0245 * | 
# US9 * 1816-0107 * ICe ROMs 4&4 X 256 BIT * 28480 + 1816-0107 # | 
+ U62 + 1816-0108 * ICy ROM» 4 X 256 RIT *# 28480 + 1816-0108 # } 
# 64 + 1816-0282 * ICy ROMs 4& X 256 BIT * 28480 +* 1816-0282 * 1 
# U6S + 1816-0110 * ICs ROMs 4&4 X 256 BIT *# 28480 + 1816-0110 - # j 
* U66 # 1816-0246 *#* ICs ROMs & X 256 BIT # 28480 + 1816-0246 + 1 
* U67 * 1816"0227 * ICy ROMs & X 256 RIT + 28480 + 1816-0227 + 1 
*# U68 + 1816-0113 * ICe ROMs 4&4 X 256 BIT # 28480 + 1816-0113 # 1 
#* U69 + 1816-0114 * ICe ROM, & X 256 BIT # 28480 +# 1816-0114 + 1 
* U72 + 1816-0115 *# IC»y ROM, 4&4 X 256 RIT #* 28480 + 1816-0115 + 1 
# U74 % 1816-0283 * ICy ROMs 4&4 X 256 BIT * 28480 + 1816-0283 # 1 
* UTS bad 1816-0117 # ICy ROM, & X 256 BIT # 28480 + 1816-0117 * 1 
+ U76 # 1816-0247 # ICe ROMs 4&4 X 256 BIT # 28480 #- 1816=+0247 + ] 
# U77 % 1816-0119 * ICy ROMs & X 256 BIT *# 28480 + 1816-0119 # | 
* U78 # 1816-0120 #* ICe ROMs & X 256 BIT * 28480 * 1816-0120 % 1 
* U79 % 1816-0121 * ICs ROM, & X 256 RIT * 28480 # 1816-0121 + 1 
* U81+9291329162 + 1820“07SS * ICe8-BIT NRIVER NON@INVERTING(TRI-STATE) oe TTL * 28480 # 1820-0755 + 4 
* U82 # 1816-0122 * IC>y ROMs & X 256 BIT #* 28480 * 1816-0122 #% ) 
# U84 + 1816-0284 * ICe ROMs & X 256 AIT # 28480 + 181660284 * 1 
# UBS + 1816-0124 * ICs ROMs 4&4 X 256 BIT. #% 28480 + 1816-0124 * 1 
# UB6 sd 1816-0248 * IC» ROMe & X 256 BIT # 28480 + 1816-0248 + 1 
* 87 + 1816-0126 * ICs ROMs & X 256 BIT # 28480 + 18160126 + 1 
* U8B * 1816=0127 8 IC; ROMs 4 X 256 BIT + PA4RO 1816-0127 * 1 
* U89 % 18160128 ** ICs ROMs 4 X 256 BIT #* 28480 *# 1816#0128 # 1 
* U91e101011191214145 + 1820-0373 #* ICsHS DUAL 4-INPUT NAND GATE s TTL # 01295 * SN74GH20N + S 
* U9391029114"11891269 * 1820-1033 * IC,QUAD D FLIP-FLOP, TRY STATE OUTPUTsTTL *# 18324 # N8T1108 # 2) 
+ 1294149415) a * # + # 

# (194. % 1820-0690 #* ICeSHS NUAL 4-INPUT NAND BUFFERs TTL * 01295 # SN74S40N + 1 
*# U9S * 1820-0140 # ICsDUAL 4=INPUT AND RUFFERe TTL # 04713 # SC7513PK + 1 
#* Y96-98.10991279128 + 1820-0846 # ICeQUAD BUFFER (TRISTATE) o TTL # 27014 + NMBNS4N % 6 
*# U99 + 1820-0686 * ICeTRIPLE 3-INPUT AND GATEsSCHOTTKY TT # 01295 #* SN74511N # } 
* U103"108511291199161 * 1820-0574 # IC,QUAD D FLIP=#FLOP W/PAR CLK AND CLEAReTTL * 27014 # DMBSSIN oo 9 
* U1130122%9152 # 1820-0282 # ICeQUAD 2eINPUT EXCLUSIVE OR GATEsTTL * 901295 # SN13603 * 1 
* U12391429154 % 1820-0374 *# ICseHS DUAL 4@INPUT AND GATE eTTL # 01295 # SN74H21N * 3 
*#.U125e143 + 1820-014] *# ICeQUAD 2-INPUT AND GATE sTYL # 04713 * MC3001P bad 2 
* U1319135%155 + 1820"0424 # ICsHS HEX INVERTERS TTL # 01295 # SN74H04GN % 3 
# U133 + 1820-0372 #* ICsTRIPLE 3=INPUT AND GATE + TTL # 01295 # SN7GH11N sd 1 
# U14j # 1820-0235 * ICsGUAD 2eINPUT NOR GATESTTL # 94713 # MC30N2P # 1 
# U146 o 1820-0371 * ICsHS TRIPLE 3=eINPUT NAND GATE,TTL # 01295 #* SN74GHI0N & 1 
# U156 % 1820-0837 * ICsDUAL 4—INPUT NOR GATE s TTL * 18324 # NBBISA sd 1 
# U1S9 + 1810-0037 *# RESISTORsARRAYsS X 1K OHMs2% FA91—-3/4W # 11236 * 760 SER/146 PIN # i) 
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[CHANGE] REFERENCE |REVISION/PREFIX| SHEETS AFFECTED]. 


24 one A-1220~22 ALL 
REDRAWN. 
| ¢ [ee-ieie_| 


NO CHANGE Au 


a-teaa-22[ 1 


A INTREQ (G16) ERRATA| NO CHANGE ‘ 
———— P3-44 
INTREQ So | = s Sones } 
......~«S 3, Ul058 
7 VI opatieg u978 
, ref yp aoe 
Pi-44 © 6 a |p 
INTPOLL OUT INT MASK FF 
— St St ; R29 C34 
tate 5 vil7e ULI6F 3.16K 75PF UII6A 
L_INT LATCH FF = 6 13 i i 2 
P1-48 3 44 O 
INTPOLL IN >< He 1 12 Bw: ACTIVE R23 +5V 
as] I Eel (616) 
B 14 B 
‘ I 
1 
R30 C37 i CONT STB (85) (BI3)(814)(G15) 
3.16K a 75PF L CHI4) 
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a | +5V — 
DEvNo o7 <8 
DEVNO Oe eae ee eee 
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DEVNO 04 €~ 2/4 
——  S ps-12 
DEVNO 03 <——- 
D DEVNO 02 35-5 D 
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To 08 e P38 : ee (etl 6 9 
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a - z 
100 07 = O- 00, (A21)(G14)(G21) 9,11 
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TOD 00 =a pet On ng (13) (820)(C5) (G21) J1-37 f Sate 5 R48A il ule7 Pe L, 
ENABLE ENABLE R34 5 6 5 viaie cae 
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NOTES: 


ALL LOGIC IS POSITIVE TRUE 


UNLESS OTHERWISE SPECIFIED ALL DISCRETE RESISTORS 
ARE 4.64K AND ALL RESISTORS IN PACKS ARE 4.7K 


2. 


SELECT ONE OF 18 MASK POSITIONS. 


IF BAUD RATE IS SELECTED BY CONNECTION IN JI 
SWITCH SI! MUST BE IN POSITION O,i, OR 2, 


JUMPER INSTALLED SELECTS LOGIC O IN DEVICE NUMBER 
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PI p2 P3 18 0755 58 0755 | 95 0077 ee 0141 | 143 0629 165,166 0765 | 
pin] SIGNAL PIN Pin SIGNAL 23,24 0751 62 0668 | 97 0370 | 113 0372 145 0765 
1 | +5V 1 1 1 25 0990 64 0629 99 0686 124 0141 146 0706 
2 | +5V COM 2 2 28 0755 68 0755 125 0205 147 0760 
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(HIB) CRSI +5V STATUS LOGIC 
H18 
? (H18) CRSO Bie 
~ . i : - c 5 " 
Us4A DI, (H3) (BII) Ul03-4 DI, (63) 
7 leh rats Ee or), Hs) (014), usi- = bi, (63) 
17 | ENABLE GATE] 3 3 
(F3) D0 c [| 6] aes Chae by 
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COUNT PL 
MASTER (Hig) (D13) 
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= [EHANGE [REFERENCE [REVISION REFTE 
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1.C. INDEX 


U Ba ee DB a ee 


SIGNAL INDEX | 13,14 0751 0622 0141 115 0471 141 0371 163 0294 
15 0609 2; 0668 er 0512 116 0424 142 0239 164 0512 
r 18 0755 58 0755 | 95 0077 | 117 0141 143 0629 | 165,166 | 0765 
96 0374 122 0077 144 0141 167 0626 
macean ra] seme jpin| SIGNAL 23,24 | 0761 | 62 cess | 97 0370 | 113 0372 | 145 0765 
1 | +5V 1 | GROUND (AA) 1 25 0990 64 0629 | 99 o6s6 | 124 0141 146 0706 
2 | +5V : COM 2 | SIGNAL 2 28 0755 68 0755 125 0205 147 0760 
3} +5V 3 COM a ee cee 3 101 0372 | 126 0370 149 0756 
bound Lie ees RECEIVED 
4 | +5V 4 | COM JOCMD 00 DATA (BB) 4 32 0142 73,74 0755 102,103 0424 127 0760 
5 | PF WARNING 5 1OCMD 02 4 | RECEIVED 5 33,34 1715 75 0233 104 0629 151 0231 
6 6 | COM 1OCMD 01 bo 6 35 0233 76 0719 | 105 0844 | 131 0370 | 152 0424 
7 7 COM TO SEND (cB) 7 36 0719 77 0742 106 0301 132 0141 153,154 0574 
8 8 | COM DEVNO 00 6 CLEAR _ 8 37 0742 107 0491 133 0372 155 0512 
9 | PWR ON 9 DEVNO 01 7 OATASES | 9 82 0141 109 0760 134,135 0205 156 0424 
Perera GOM oN At baaencg 43,44 0751 85 0233 136 0706 | 157 0262 
DATA SET 45 0233 86 0719 112 0515 137 0760 159 0756 
em RSPCA TERR: READY (CC) 
12 | RESET COM 12 DEVNO 03 GN aanewmaees 46 0719 113 0370 139 0756 
13 | CLK 13 COM DATA (BA) 
14 |CLKCOM 14 | com DEVNO 04 10 | tRaNsmitTED 91 0370 | 114 0834 161,162 0231 
15 |COM 15 | COM DEVNO 05 4 ca ree 
16 | COM 16 TERMINAL 
17 | -—5V 17 READY (CD) CIRCUIT SIDE 1 3 5 << — 355 246 ~—_______ » 24 6 we gy 
18 —5V 18 12 BO A: COMPONENT SIDE 2 4 6 <—\———_______—___—-_——_ 56 135 —=——_————_—_——————— 49 13656 —_—_—_——————————___—- 49 
19 | COM 19 READY (CD) p1 P2 P3 
20 | COM 20 COM i Ce RET Cr) CR1 CR4 
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) = 2 CR2 CR3 C54 
23 | +15V 23 om = INDIGATGRICE) B 
24 | +15V 24 87 a e @ | DEVICE NUMBER 
25 —~15V 95 16 7 g eae 2 = = Wer senewns 
26 | —15V 26 cr S| we 6 83 sewer 
27 | —15V 27 2 13%) WS 82 MSB LSB 
28 | -—15V 28 19 , C25 wees R24 aed. 7 4 c 1 8 
29 | COM 29 20 2 8 DISABLE ENABLE . 
130 | COM 130 | COM be S sg 
31 | -20V 31 . ; ; #2 
32 —20V 32 SS) c29 5 
33 | —20V 33 - 2 . : cag s| js| 2 Jel {8 s| |8 s| fs} & 
34 | —20V 34 os i) rs = . = 5} 5 5 5 BA Re 5 5| O 
35 | +20V 35 6 c2a r @ * ‘ 
36 | +20V 36 | COM 27 Boy ae Be os 9 
37 | +20V 37 28 a| le e| |e g| |e ae 8 2 
38 | +20V 38 29 : 54 = a. = = 5 5 > 5 5 
39 +20V 39 30 323 
40 | +20V 40 2 c20 2 5 
41 | HSR SIG 41 32 aH oe. [ect he ae Oe ae Pe ale! 23 lel fe ee oa eed a Be 
42 | SIGCOM 42 | COM 33 C10 3] 8 . |>} 13 : 3] |5 =| 5 5} |5 ys Pte LS 
43 | COM 43 34 é cu 8 
44 } INTPOLL OUT 44 35 | 2400 BAUD c22 C27 x P : 
45 45 36 | COM i ¥ eis . $ ey < 3 ) 
46 46 37 | 1200 BAUD 5 § eis 3 § g/ 2 s BS S| «| s 8 5 3 : 3 
47 | COM 47 38 | COM = on 8 5 
48 | INTPOLL IN 48 39 | 600 BAUD | 
49 | SI 49 COM | 40 | COM es : . raat oe a 3 i ie : = " 
50 | COM 50 INTACK 41 | 300 BAUD O |5 5 eis; [8 8 2 $ . 5 S; & (5 2] 2 8 5/ Oo 
51 a COM Eatin clock S iS 8 S oO ' E3 
52 200 BAUD SELECTION eINTe rd 3 
ed 44 | COM Ges “1 8 SERT® ae s a] ae Pa eee we » 
Se a 2 ee Ll eee st fa} [8] 88 let isl, 8] fs al3| 
55 Cc S 3 2400 : 8 = B\ = 
56 47 | 110 BAUD 8 5 "soo ey . Si cen mat e iNT © bs 
48 | COM > 7 200 eae) 8 s 7 waeExTe R25 = 2 
a 8 150 = = ee e 
49 = 9 110 . 2 < 2 5/5 2 
| 50 | COM | S| () x oc ac =) wu) 
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Jt J2 
COMPONENT SIDE 2 4 § —&—~-—_—_——_—__-_> 50 246 ————___—__—_——- 50 


nN 
> 
a 
g 
& 


CIRCUIT SIDE 13 5 ————___________ 49 135 —«-—————_—_—__—_——_—__—_—_ 49 135 —————_>- 49 


10 MHZ CLOCK 


B 
C 
CLOCK FREQUENCY DIVIDER 
INT 
EXT ; 2 4-alT ‘ - sc 4-BIT a 
COUNTER COUNTER ' COUNTER ' COUNTER 
I De D2 Q2 
O---O U43 [ Dy, oUI3 Q; 
eq chock | GQ cLOcK | ZG clock | 
Q clock 2 CG CLOCK 2 CLOCK 2 
(lus) (100us) 9 (IMS) 
+5V 
LOAD CLEAR LOAD CLEAR LOAD CLEAR LOAD CLEAR 
: Rs a 
: ee ee 
© 
EXT | INT 
cLk 1 clk 
co 
— UNTER D, COUNTER : 
O O u44 Dy ul4 Qs 
GQ cLock | <4 clock | 
qclock2,.. QcLock2 .___. 
Litms; Tics) 
+5V 
E LOAD CLEAR LOAD CLEAR 
‘f “ I Ue ed 
2 a a ee I = 


+5V 
i) 
COUNT — LOGIC EE Ae END eee 
2 J2-8 
5 Se — a (SG as 


U62B 
3 = J2-12 
hips J2-14 
8 J2-16 
us4c 
p> J2-18 
4 a J2-20 
US4A 
Ee J2-22 


7 
! MHZ (F9) ie 
ER 1K 
MULTIPLEX 54 ‘ 8 +5V 


J2-1,3,5,7,9, 11, 
13,15,17,19,21,23 


i) ee aed 


O—— COUNT PL 


(DIS) 
H J2-30 . 
CRSO (A14) 
CRSI (Ai4) 
CRS2 (AI4) 


(O16) LOAD CR 
(BIG) RESET CR 


4-BIT 
UP/DOWN 
COUNTER 


CLK CLOCK UP CA 


CLOCK DN BOR 


CLK 


EXT CLK 


RESET TB (C16) 


(C16) READ CR 


\ 
(B21) CR, 
(G22) LR, : oe 
(€21) CRy — 
(G22) LR, 
8 
(B21) CRo — 
(G22) LR, 
13 
(821) CR, 75 
jars (G22) LR, 
is (E14) LR=cR 
\ 
00 MS ey 
10 MS 
| MS 
100 US 
10 US 
1 us 
+5V 


COUNT PULSE 


! D 
TEST (D16) LOAD LR 


{Cl6) READ LR 


| 
RRY p= 
Row 


4-BIT Ag=By 


MPARATOR 
Ay 


(F3) DO, 
(F3) DO, 
(F3) DO, 
(F3) DO, 
(F3) DO, 
(F3) DOs 
(F3) DO, 
(F3) DO, 


Do 
D, 
De 
5 


LOAD 
CLEAR 


COUNT REGISTER 


4-BIT Q, 
UP/DOWN Q, 
COUNTER Q, 


U75 
12 


CLOCK UP CARRY Pp 
CLOCK DN BORROW Pp 


3 (B22) CR, 
(G22) LR, 
<p (c22) CR, 
aa (G22) LR, 
(B22) CR, 
(G22) LR, 
(B22) CR, 
(G22) LR, 
4 
6 x 8-BIT 
6 es REGISTER 
to} “2 uv? 
te]? 
D 
18 5. LIMIT 
20 REGISTER 
22) -* LRO-LR7 
DO, 
t 
ri34 CLEAR 0-3 
Cl CLEAR 4-7 
LOAD 
2,3, 
14,15 


Niu w/o ulin N|— 


(E3) 
(E3) 
(E3 
(F3 


DO,, 
DO; 9 
) DO, 
) DO, 


g3,1t 


Oly CM tT mi uj— 


(H3) DI, 
(H3) DI, 
(H3) DIZ 
(H3) DI; 


COMPARATOR 


A,=B, 


Ag=Ba 


As=B, 


LIMIT REGISTER 


oe 


alr |olals|m)al— 
(H3) DI, 
(H3) DI, 
(H3) DI, 
DI; 


Sm roa 


LR, 
LRy 
LR, 
LR. 
LR, 
LR, 
LRo 
LR, 


DI, 
DI, 
DI, 
Ol, 


aa AA 
-- eo 


ro ra 
aw” AD 
oe 88 


(F2t) 
(F2l) 
(E2t) 
(E2t) 
(€21) 
(E21) 
(Fal) 
(Fal) 


DI, 
DI, 
DI, 
DI, 


NIG |}OIoO |AIM [Nl— 


Do 4-BIT Q 
D, UP/DOWN Q, 
D2 COUNTER Q, 


LOAD 


CLEAR = 


12 


CLOCK UP CARRY Pp 
CLOCK DN BORROW = 


(G3) 
(63) 
(G3) 
(H3) 


4-BIT Ay=By 
COMPARATOR 


A,=B, 


A2=B, 


As=B, 


(E3) DO,> > Do 
(€3) DO,, 1D, 
(£3) DO,5 757 De 
(£3) D0,, — Ds 
(E3) D0,9 TE4 Oe 
(€3) DO, 551 Ds 
(F3) D0, = Dy 
(E3) DO, D, 


+5V 


(G3) 
(G3) 
(G63) 


13 


8-BIT 


REGIS 
U37 


LIMIT 
REGISTER 
LR8-LRIS 


| 
RS [134 CLEAR 0-3 
QO CLEAR 4-7 


LOAD 
2,3,7 
4,15 


(E3) DO,s 


22-1618 |A-1249-22 


Do 4-BIT Q% 
D, UP/DOWN Q, 
Dz COUNTER Q, 


NO lw 


+9V couNT : CLOCK UP CARRY p= 
i (D16) CLOCK DN | Lock DN BORROW | b! 
fil | ' 
ll CR, (£22) (E23) CR,» 
= CRs (F22) (F23) CRys 
CR,9 (£22) CRi4 
— [| 
Sot eNaBLe uls 
OE OWiIwmolsT|mlia)— 
(G3) DI, DIy5 (G3) 
(G3) DI, DI,, (G3) 
(G3) DI,, DI,, (G3) 
(63) DI,, DI,» (G3) 


(B24) CR, 
(G24) LR,, 


(C24) CR,, 
(G24) LR,» 


(B24) CR, 2 
(G24) LR,» 


(B24) CR, 
(G24) LR, 


t 
2 
6 
Ss 
8 
3 
3 
2 


TER 


(G3) DI, 
(G3) DI, 
(63) DI, 
(G3) DI,, 


4-BIT Ag=Bo 
COMPARATOR 


A,=6, 


A2=Ba 


A,=By 


LR,2 (F23) 
LR,5 (F23) 
LR, (E23) 
LR, 4 (E23) 
LR,o (E22) 
LR,, (E22) 
LR, (F22) 
LR, (F22) 


ENABLE U28 


alr folo(tl/mial— 
DI,, (G3) 
Dl,, (63) 
DI,s (G3) 
DI, (G3) 


SYSTEM CLOCK/CONSOLE INTERFACE PCA 


HEWLETT-PACKARD CO 
24 


3003!-6000I 


H 


30035-90003 


1/0 DETAILED DIAGRAM SET 
DD-405 


MULTIPLEXER CHANNEL PCA 
30035-60001 


SERIES 1210 
Mott 


REVC 
MAR 1973 


1.C. INDEX 


12 0205 3 0141 61 0376 | 91 0372 | 118 0655 161-164 0628 
SIGNAL INDEX | 13 0377 37 0686 62 0141 92 0371 
P2 14 0380 63 0370 93,94 0205 121-124 0628 175-178 0756 
id. 15 0370 41 0377 64 0693 95 0239 125,126 0759 
wl sonst] [rw] stonar i foser | a | or | os | vm war—i04 | 0548 
17,18 0755 43 0379 66 0371 | 101 0683 | 131 0626 | 187 0706 
+5V 1 | CHAN SO IODPRTY 44 0686 67 0214 | 102 0372 | 132 0233 | 188 0760 
+5V 2 | COM OD PE 21 0379 45 0684 103 0376 | 135-138 | 0756 
as 3 | SR CLOCK COM__ 22 0424 46 0301 71,72 0370 | 104 0657 191 0742 
BONS 4 | COM \OCMD 00 23 0205 47 0683 73 0377 | 105,106 0301 | !41 0626 | 192 0424 
PF WARN 5 | DEV END lOCMD 02 24 0377 74 0140 107. 0491 142 0836 193 0371 
a ig po Oe) 25 0685 51 0377 | 75 0681 | 108 0655 | 143,144 | 0233 | 194 0628 
(SPARE) 7 | ACK SR 26 0372 52 0693 145,146 0842 195,196 0842 
EON : caaNaee 27 0471 53 0686 81 0214 | 111 0141 | 147,148 | 0756 | 197 0706 
COM 10 | COM ; a 54 0685 82-84 oe 112 ae ‘es 0628 | 204 oe 
AEVND DR DEVNO 02 1 55 0370 85 0681 113 7 
CoM 5 SOENAGLE GEuNG o 32 0371 56 0844 87 0424 | 114 0657 | 152 0788 | 205 0141 
MCUCLKS 13 | EOT COM 33 0141 57 0684 88 0760 | 115,116 0301 | 155,156 0759 
14 | COM 14 | JMP MET DEVNO 04 34 0379 117 0491 
15 | COM 15 | COM 
16 COM 16 | TOGGLE IRCUIT SI 135 << — ee 246 —<———______—_— 50 246 —<H—\!——————_ 50 
17 | -5V INXFER A Sena (ieee ee, VAS Se ee 
18 | -5V 17 | CHAN SR 
19 | COM 18 | TOGGLE 
20 | COM OUTXFER ‘ 
27 | +15V 19 | TOGGLE 258 
22 | +15V SIO OK 
23 4 +15V 20 |comM 
24 | +15V 21 | XFER ERROR 89 : . 
25 | -15V 22 | REO + 2 : 2 2 
26 | -15V 23 | COM x. 
27 | -15V 24 | SR 15 a ° 
28 | -15V 25 |SR 14 x 
29 | COM 26 | SR 13 z ‘ sleds 
; 30 | COM 27 |sR12 re 7 5 5 
Sh 20, 28 | SR 11 #5252505 
32 | -20V 29 |SR 10 enecccee 
33 | -20V 30 | COM ra 
34 | -20V 31 |SRQ 2 8 g e 
35 | +20V 32 |SR8 > 7 z ‘ 
36 | +20V 33 |SR7 
37 | +20V 34 |SRG6 
38 | +20V 35 |SR5 . F “air . 
39 | +20V 36 |COM ; Ble Ul 
40 | +20V 37 |SR4 8 
41 | HSREO 38 [SR 3 
42 | COM 39 1SR2 
43 | COM 40 |SR1 
44 |} INTPOLLOUT 41 |1SRO > 2 2 = 
45 | (SPARE) 42 }COM 
46 | COM 43 }P CMD 1 
47 |COM 44 |SET JMP 47 | (SPARE) ‘ 
48 | INTPOLL IN 45 |P STATUS STB 48 | (SPARE) 
49 |Sl 46 |P CONT STB 49 | COM 
50 | COM 47 |RD NEXT WD 50 | INTACK . 
51 | COM 4g |P WRITE STB 
52 | DATAPOLL 49 |SET INT vez} fur2} fuse} fuse _ STi sl |S} Psy ys 
OUT 50 |P READ STB 5 STEN S| }S5) 45] 15 
53 | SO 5 
54 | COM, S 
55 | COM 8 
56 | DATAPOLLIN > : 2) / 2; ;2) lé 
i c14 C16 


2212 14 


COMPONENT SIDE 2 4 6 —&—————————_> 50 
CIRCUIT SIDE 13 5 ~—«———__—_—_—_—_—____ 49 


246 ———\—————————"_ 50 
135 ———————_______———3— 49 


S 21738 


[CHANGE] 
A 


ORIG. 


2473c 


[REF ERENCE|REVISION/PREFIX| SHEETS AFFECTED| 


A- 1210-22] ALL 


10 


TOGGLE 
IN XFER 


TOGGLE 
OUT XFER 


TOGGLE SR 


TOGGLE 
s!'Q OK 


XFER 
ERROR 


SET JUMP 


RD NEXT WD 


PcmD | 


P WRIT STB 


P READ STB 


SET INT 


P STAT STB 


P CONT STB 


slO0 ENABLE 


CHAN ACK 


ACK SR 
EOT 


SR CLOCK 


= 


SET EOT (£25) vi - B_ |REDRAWN|NO CHANGE] ALL 
R32F R326 DIAGNOSE (D3) DEV END (E2) | >o CHAIN (ALI) ERRATA |NO CHANGE|ALL 
25,28,31,34,37,40,43,46,49 4.7K 4.7K 4.7K 4.7K 13 BD (H27 )(F29) 
P3-3,7,10, 13,16, 19,22, 6 7 5 4 3 U56B u4ac 1 TI en 
com & 14 7,8 Vt 5 6 (F27) D(a) —-4U444 
O O O = , TDIAGNOGE " 
- DIAG 
we we We we wa A=B |) | >° TAGNOSE (A22)(C9) (C14) one 2 12 
3,30,36,42 2 6 13 12 = — 4) 0 
ae 4 Aan 10, 15,20 5 5 a S G ASS cle i (F27) By | >< 8, (CB) (EB) (89) EOT (D7) eeeg) er p2-16 
Cb ,4,6,8,10,15,20, as day DEV END (A6) (£2) (F9)(F29) 
U93A 
4 
A>B 1oorr 10K 2) 2 D z DEV END FF (F28) (AI3 oe sis 
30,42,50,51,55 a, urs? yee 2 3 DEV END FF fo 340 ) 
1-14,15,16,19,20,29 ’ — V ree 27) co 
com <P a (5,16; 19, 20529) as ie . (04) CONTROL = i Wt DEV END FF (E8)(D7)(E25) see - vt |) 
A, A<B By 5S-BIT (813) ORDER (F6) WRITE RAMS " (DB) wt anny 
COMPARAT T - 
12 ARETOR uv72B 10, UlO3B 3) ulozB8 RESE U34E 
A, 5 Z (F27) By —S i ’ F (D4) u42B bevay oe 
B A : G 7 
3 ’ — days “+ ADDR REG (FIS) (F27) 0,(B) Secaientas a0s4e a 
UtB7 4i, f 2 hi ts n(B) —Z _——— 
Ay 3 : A M (F25) 0, —= BD 
g “— BUS (HI3) (D6) INT was 
DEV By S-8IT Bs — 10, u9IC — 12 1K 
ee oe 6 ee 
DEV COMPARATOR é a g st} A (F29) (0) 2 (AG) By i Ut 3 ot P2-19 
DEV Ao B, 2 UT3A —* 3 
————— > p3-12 16 a 7 13 (E7) SNS uB4F 
DEV NO 05 SP3-14 15 + jo- [1 1 ae 1 |) 13 12 feu 
DEV NO 04 <— 14 = a B, DATA,,,PARITY U73E (F21) ORDER,,, PARITY >0 _) 3 
Vv 5 im 8 
DEV NO O P3-17 13 [3 5 6 f ce } } » DATA,PARITY (AE3) 
DEV NO O06 P3-1B8 l2 ae ee 6 Be 3 UT3F (C22) ORDER RAM ««— BUS us4e 
DEV 07 D2) BUS PARITY \ 
Ey N9 ENABLE 7 9/4 (D2) 10 eo) (D2) PARITY ERROR Pps Epo P Bey 
a,tt : (H28) CONT PARITY ———_—- 1,24 Bb: 
7 (AS) DIAGNOSE 
R 
Cc Be ENABLE pee) Be 5 
R31 V7 TO (E6) RD @ A B: 
+5V J (H4) CHAN SO UB4E 
——_ 11 10 
G12) DATA CHECK O 
eo 1 2 (F25) 0, pee) > = ul2B 
J — 
US7E U65A MP (F2) Te (A6) By 
10 VW 3 DATA PARITY (AI4) 
ane BUS «- ADDR REG (£3) rere er 
pees P3-2 (G23) (c) ig 3 |) 6 
ERROR <——— PARITY ERROR (CB) 4 USSA eat 
1/0 RESET CS : 6 12 ot 9 u420 
clock €—— CLOCK (F9}3(G7)(H3) (G14) RESET 170 aremeree ay RESET (B7)(DI3) (G27) (a8) EOT = 8 
PARITY BUS PARITY (G13)(C6)(F2I) 
acs 1-53 G6 = 
50 <= SO (H6) (FS) (Ge) u228 eee 
———— > P3-4 13 | 00 I 4 13 ? 
D 10CMD_00 <—{7-— es 2 op ; WT (B88) ra 7 6 RaF 
ee aaa ° 
——— ~ i4 U67 == 7 
Tocup o2 ¢ 125 sp | 2! 1 b2— ConTROL (HI0) (BS) - pees Hee UI? ; 1K Boye 
. (F25) 0, 2° ai 1 RR (E2) {} z aa = 
2 
'e, 
PI-1,2,3,4 fe} 4 W { 
+5V +5V | >< Ld om St 3b oo write (F29)(F5) (C21) (Pe) DEV TENDEE e 1K 
AS DAES = DECIMAL fedex oo fas (BINARY 3S (F28) D,(B) 1 P2-50 
ua2c DECODER 5 : TO ua2B8 (C4) u92c-9 RD (C4XA8) RSD 
pes U77E L ag)(c4 
os ee (pe) AR eae DECIMA\ BS RD (AB)(C4) 4 8 
cri 6 41 10 DECODER 
2.2UF “T.O1UF ss sehoduc Ree teeas 5 GATE STATUS (G26) ied z 1K eer 
(F27) By (E25) 0, 2? 5 eter! - — 
V V 7 N25 CHAN R4E 
cR2 U2TA sb Stet 52 8 
{ fr) E27 UT7IA 
E say SBAS) ORDER NESE) An a . 2 P (G65) | 1K sett 
3) U26B 25 7 8 ee saloons ——> 
ne ce (66) (DEV (NOs 6 READ (A21)(F7)(F2)(A8) G 7 Bb; [| pubes R4D 
+ aa .2UF GS 6)DEV END |) 10 a G 3 
SV 3 2.2 (65) @) (A6)DEV END FF 7 3 i P pastes aeh (629) By(B) 4 8 
IK 
11 3D 6, ulac P2-46 
BUS «<«€ READ (F6)(F25) 3 b>— us20 leery 13 0? “4 5 ——_ 
ADDR REG Peeeee ef (2 = 
ee L_ Cont (69 28) C,(B 4 
DEV END DEV END (F29)(A8)(E25)(A6) (HI7) (C3) on) NT (83) (G28) CyB) uesc-8 
UI4A p2-12 
EHS) (F27) D ! 
(E27) C, —_+ N13 |) 
L_ yas-3 (H 14 HAN ACK 13 7 2-9 
(05) WRITE Hs) ee eae c 
(£5) READ arate q ¥338 = 8 (G3)(H4) 18 2 P2-7 
(B13) AOOR (F25) 0, 6 2 > — 7 via 3 P2-13 ? 
(E25) 0 2 e 2 (ag) EOT 73 9 P2-3 
4 
—t D2) CLOCK — 
F +5V (€24) pc —2 UL4E (02) Ch 15 { _)}- 5 
£25) M 14 6 
ree TP PATEES ACS} WRITE RAMS (86)(EI5)(AI3} 218 hes 19 1 P2- 
ua3F U73B V H (G4) CHAN SO ——__——_—) CHAN $0 
tae (aze)(B23) Ae | USsA 3 16 4 P2-i! 
(813) LOAD REGS O 3 2 = | ENABLE ? 
ReaD —2 ~ Une 9,11 
JMP MET Bb 6 —~ , 
— OAD D ut 
(ES) ‘eae O t (F20)¢ ests ) 
4,5 i RI 
| ig uisD LR $5 
poh yate os a (E274 Cy i aean MULTIPLEXER CHANNEL PCA 
10 , uaac po----- = } T2 B: 
uaSA \ tNGINEER 
—— , P2-22 — 8 \ u75D ' 
REQ REQ (AI!) (F29)(A24) p32 i pag USO | 
clock rs | HEWLETT-PACKARD CO. 
G RIO CHAN SO FF (E9) (D2) lee deel |) | DEV NO (E3) DATA SYSTEMS DEVELOPMENT DIVISION 
750 +5V | 
U6EC 3) U43 
u7sA Ir Utes | (629) ByB) = 
V DS) U6S-3 8 6S 
CHAN ACK pee 19 Bb: US4A-1 1 (G9) {ESICONT B) 485) 
US3A (F9) (HS) ‘ 
12 
Pi-4al ie) MG2B date) 
HS REQ F 
| (814) SERV 2 —{ Ul03A U47E 
4 
(B14) SERV_3 —> | ps (A427) CONT 
(820) SERV | —> 
(820) SERV 4 
ane U37A CHAN SO (C4) 3 
DATA POLL , PI-56 9 8 SER REQ FF 13 10 |) ulac-4 (F7) (F29) U32-6 
H O 12 ua38 
IN ae v2sc-3 (£26) 
=6 es 
CEG) USS8 > —_——— LOAD CONTROL (G!4) 
LATCH SR (817) (63) CHAN ACK (D4) CONTROL eoiay 
DATA POLL , PI-52 
OUT 


1.C. INDEX 


SIGNAL INDEX 12 0205 35 0141 61 0376 | 91 0372 | 118 0655 | 161-164 | 0628 
13 0377 37 0686 62 0141 92 0371 
P1 P2 14 0380 63 0370 | 93,94 0205 | 121-124 | 0628 } 175-178 0756 
15 0370 41 0377 64 0693 95 0239 125,126 0759 
pin] sinat | [ein] sicnar | 16 | o6s1 | 42s onat | oes tat 1g1—184 | 0545 
a ee Series ae 17,18 0755 43 0379 66 0371 | 101 0683 | 131 0626 | 187 0706 
eae ee | | tODPRTY 44 0686 67 0214 | 102 0372 | 132 0233 | 188 0760 
3 | +5V ; SRELOcE ; con 21 0379 45 0684 103 0376 | 135-138 | 0756 
4 | +5V 4 | COM 4 | 1OCMD 00 22 0424 46 0301 71,72 0370 | 104 0657 191 0742 
5 | PE WARN el SEVEN =| TGGMB OD 23 0205 47 0683 73 0377 | 105,106 | 0301 | 141 0626 | 192 0424 
6 | ENTIMER 6 | com 6 | IOCMD 01 24 0377 74 0140 | 107 0491 | 142 0836 | 193 0371 
7 | (SPARE) 7 | ACK SR 7 | com 25 0685 51 0377 75 0681 | 108 0655 | 143,144 | 0233 | 194 0628 
8 | (SPARE) g | COM 8 | DEVNO 00 26 0372 52 0693 145,146 | 0842 | 195,196 0842 
9 | PWR ON 9 | CHAN ACK 9 | DEVNO 01 27 0471 53 0686 81 0214 | 111 0141 | 147,148 | 0756 | 197 0706 
10 |} COM 10 | com 10 | com 54 0685 82-84 | 0424 | 112 0370 
11 | IORESET 11 | DEVNO DB 11 | DEVNO 02 31 0377 55 0370 85 0681 113 0372 | 151 0628 | 204 0693 
12 | CoM 12 | SIO ENABLE 12 | DEVNO 03 32 0371 56 0844 87 0424 | 114 0657 | 152 0788 | 205 0141 
13 | MCUCLKS 13{EOT 13. | COM—__ 33 0141 57 0684 88 0760 | 115,116 | 0301 | 155,156 | 0759 
14 | COM 14 | JMP MET 14 | DEVNO 04 34 0379 117 0491 
15 | COM 15 | COM 15 
16 | COM 16 | TOGGLE 16 
17 | -5V INXFER 17 CIRCUIT SIDE 1.3 5 —<——————_______ 55 246 ——__________-» 50 24 6 —e———______________» 59 
18 | -5V 17 | CHAN SR 18 COMPONENT SIDE 24 6 <#——— BG 53 eg eat eine en 
19 | COM 18 | TOGGLE 19 
20 | COM OUTXFER 20 - eae 
21 | +15V 19 | TOGGLE 21 58 eaaiee 
22 | +15V SIO OK 22 os R15 C17 
23 | +15V 20 | COM an 5% 
24 | +15V 21 | XFER ERROR a : - 22 | 8 
25 | -15V 92 | REO aa a1 ce |g 3 : 
26 | -15V 23 |COM x = 5 Sf} or ° 7 7 
os eae 24 [SR 15 gs & 
7 25 1SR 14 : 
29 | cOM 26 | SR 13 a 5 y ne | E | 
30 | COM 27 | SR 12 a rd a acc CO fo ua? Us? u67} | u87 2 : 81S E 7 
31 | -20V “2 cee iN eecececs 
32 | -20V 29 SR 10 : *SSERESS 
33 | -20V 30 |COM B ene oeeesees OC 
34 | -20V 31 1SR9 ; i . é 7 : , : 
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1/0 DETAILED DIAGRAM SET 
DD-607 


MAGNETIC TAPE (9 TRACK) CONTROLLER PCA 
30215-60001 


SERIES 1250 
[3057 


REV C 
MAR 1973 


i.C. INDEX 


U 18XX- U 1820. U 1820. | UY 1820- U 
#8 1810- 1 0755 45 0141 | 91 0755 | 141 
. 0037 12 0661 46 0424 | 94 0715 | 142 | 
aS 0037 13 0756 47 0491 | 95 0371 | 143 
SIGNAL INDEX 0037 14 0141 53 0742 96 0715 | 144 
15 0424 54 0141 97 0759 | 146,147 
P4 P2 P3 J1 J2 J3 1816- | 16 0900 55 0077 114 0077 | 151-153 
42 0221 17 0724 56 0374 116 0756 | 154 
in| SIGNAL PIN SIGNAL in | SIGNAL SIGNAL PIN| SIGNAL SIGNAL is aan 7 0742 57 0760 121 0424 | 155,156 
a nme 52 0206 22 0515 63 0372 123 0370 | 161,162 
1 | +5V 1 | CHAN SO 1 | IODPRTY 1 1 : _ 61 0222 23 0756 64 0424 ch “ 163 
2 | +5V 2 | COM 2 | 10D PE SINGLE 2 62 0229 24 0626 6 
3 | +5V 3 | SR CLOCK 3 | COM eS pee 3 | ROM 04 3 71 0223 25 0844 66 0370 126 0706 | 166,167 
4 |4+5V 4 |com 4 | 1OCMD 00 4 4 72 0225 26 0077 67 0761 a re 171-173 
5 | SWRA 4 | cou 5 | CMD os 5 | RoMos 5 81 0224 27 0613 74 0715 a ah 174 
IOCMD 01 6 6 | ROR 09 82 0212 31,32 0435 75 0424 176,177 
6 | ENTIMER 6 | COM 6 | |OCMD 01 =| BONE 7 | UPSTB- 92 0226 33 0756 76 0371 133 0661 181,182 
75) (SPARE 7 | ACK SR yi COM tae, ‘ 3 | neste 111 0218 34 0424 77 0424 134 | 0370 | 184/186 
8 | (SPARE) 8 | com 8 | DEVNO 00 eautn 9 | RDCLK 112 0203 35 0685 83 0077 135 0742 
9 | PWR ON 9 | CHAN ACK 9 | DEVNO 01 9 10 | Low ste 113 0219 36 0372 84 0715 136 0706 
COM 10 |COM COM 10 Ee 37 0141 85 0141 137 0756 
IORESET 11 | DEVNO DB DEVNO 02 WR STAT 11 | ROM 08 ae 44 0378 85 0715 
COM 12 | SIO ENABLE DEVNO 03 800/1600 a sates 5G INSTEER 87 0759 
MCUCLKS 13 | EOT COM PNT A 14 | INTER 
14 | COM 14 | JMP MET DEVNO 04 RDY is ROMAG 15 | ROR 08 
15 | COM ROR 08 _ 
16 | COM a Gat BILE BOE 16 16 | CMO ENB CIRCUITSIDE 135 55 246 —-—_________» 50 246 ~e——-——___—___ 50 
17 | -5V i oe ie 17 | ROM 11 17 | ROR 11 COMPONENT SIDE 2 4 6 56 135 —«—______» 49 135 —¢———__—_______» 49 
18 | -5V 17 | TOGGLE SR REV 18 eree He BORO! i 2 ee 
19 | COM 18 | TOGGLE WRITE bs ae errr Ris caro 
20 COM OUTXFER 20 [Piicre R20 R51 
21 | +15V shires 21 | ROM 13 21 | READY @ 8 fers 
19 | TOGGLE REWIND a 92 | TAPE ERR [Biicrs oe “A 
22 | +15V SIO OK WRRST 23 | ROM 14 23 | R/W PARITY [Plcna nis == R24 1.2 Fes . 
23 | +15V 20 |COM oa | EOB TRicrs d}cra R22 un’ 4 5 iS 2 = 
Chee = AP e e e eo oO 
24 +15V ?1 XFER ERROR 24 ROM 15 25 800/1600 BP! -j s ~ n 3 = = 6 i ie c - S a $ B & rn e eecece 
25 | -15V 22 | REO = 26 2eeez |. | [ale] 8 se Sye/ Sit 15) 13 Meee’ | >2/,]> 5} | 5} |5 sect 
26 | -15V 93 | cOM 26 SAUTE SS ele 5 a os 5 a 5 8 coeeeece 
27 | -15V oa beh 46 | 27 | ROM 16 ee ee @@| [2 B Bg . | 
eee owes | 4 26 ;SR 13 ie arse Pe eee iDBURST | | 2° i | 29] FLGO | & es Prat me ed a els =] | Ri elalle| | 1 18 Pee one ean a | 
30 | COM 27 |SR 12 30 | 100 07 30 | ROM 67 30 | FLG 1 oe/e2lo/elis 2131s] isiis|./eisisli sis] s role? Ste{5 2 8 & e 8 
WRCLK ROM 18 FLG a] 3S j{N]5 =] > Jofe]} >] 34 > jole a) 3 o 3 3 on 5 
aa pee 28 |SR 11 3) 220M TAPE ERROR| |<! 31 | M12 ‘ : g : 
32 | -20V 99 | sR 10 32 | 10D 08 TABE LIAR 32 | ROM 02 39 2 id 2 
33 | -20V 30 1COM 33 | 10D 09 weixe 33 | ROM 19 33 | M13 ENABLE gOGrate 2 
34 | -20V 31 |/SR9 34 | COM DATA O 34 | ROM 03 34 | mit 7 5 5 5 P . ee ° it 8 
35 | +20V 32 |SR8 35 | 10D 10 WRITE 35 35 | m4 ce= [el eie a ea ° |» — 84 2 beste) & 3 |. 2l8| 2 Se Te eae ms 5 
36 | +20V 33 1sR7 36 | jOoD 1 oun, 36 | ROM ENABLE ae aao a sgl set NN tc a ba take > 18> 318 S| 1 3 |e a, ae 5 a 
37 +20V 34 SR 6 37 COM DATA 6 37 A00 37 15 ° rs) 5 és ae 10 
38 | +20V 35 |sr5 38 | 10D 12 WRITE, 38 | AO 38 | MoS ° § 
39 | +20V 36 | COM 39 | 10D 13 WRITE 39 | A02 39 ae re = S k @ g 
40 | +20V 37 |sra 40 | COM DATA 4 40 | AO3 40 | Mog cf = ols oR = 2 3 és 3 a es ve 3 8 x 3 3 = a & 7 3 z : eis 3 
AP HSneS 38 | SR3 7) ponent BATA S 5 eae 41 | mos 52 By ]eys as) 73 58/5 >] [5 S45 8)E| | > 
42 |COM 39 |sR2 42 | 10D 15 WRITE 42 | AOS 42 | mo4 55 é 
43 |COM 40 1SR 1 43 | COM DATA 2 43 | A06 43 | Mo2 zy . a 
44 | INTPOLLOUT 41 \sro 44 | INTREO Welles 44 fel 44 | MOS a 38 : ms (ia : Pe 
45 | (SPARE) 42 1COM 45 | (SPARE) READ oe 9 45 | M01 5 8 3/5) 5 [8s Zi5| 8 5 : SP lel es} e/a] 8 are z 
46 |COM 43 |P CMD 1 46 COM DATA 6 46 AO 46 Mo6 ests ‘4 3 2 2 lee} s]?°]s 8 5 8 5 = 
48 | INTPOLL IN 45 |PSTATUSSTB| | 48 | (SPARE) READ A a 4g | MO7 3 0 
49 | SI 46 |P CONT STB 49 | COM__ DATA? 49 49 a 8 2118 5 . 3 E3 
50 | COM 50 | INTACK READ 50 0 3E8 8 7 8 g ~|8 i 
47 | RD NEXT WD DATA 5 5 Fa 7 R 3 a | Q visfalts 
51 | COM 48 | P WRITE STB READ s > > ez | 5 & 5/5/515_ 
52 | DATAPOLL 49 |SET INT DATA 2 8 g 
OUT DP READ CTR READ 
ve 50 | P READ STB DATA 3 8 ial 8 
53 | S30 47 | READ 8 [“] * wane no on raat nn? [“] nn ng my ea més rn o ry 
DATA O 8 a 3 S a cJec - 15 2 2 8 
54 | COM e (5 5 5 S|. s| iz =| |8 s| je] EIS] }2/° fe] ts slelsis|sl|e= so 
55 | COM 48 | READ al he s 3 st els! (5/2 13] 17 5} 151 # [3 ]8[> >] |5/e [5/8]5,s15]5 
56 | DATAPOLLIN 49 > 5 : a 
a | re | 
kal 
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| od 


J J2 J3 
COMPONENT SIDE 2 4 § <&———-—_—___-___ 50 246 ———_—————————— 50 246 ——___—————_ 50 
CIRCUIT SIDE 13 5 —&———___________3>_ 49 135 —<«———_________» 49 135 ——————_—_—_—__3>—- 49 
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A fais 45V R34A (C12) DATA OUT 15 O - a 10D 15 
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P2-41 _—— 12 UT 10D 95 
one, OPen40_ are OR Kee? rele) a oe ; = P26 Ss top 94 
SRB! 5-0 MUX CHAN (D31) 5 P3-24 
SRB2 © STROBE (D12) DATA OUT 3 z Faces > 10D 93 
Rse3 Cee ER is (DI2) DATA OUT 2 O = hs ar 10D 22 
snag e-he=3?_ BUFFER (A39)(DI2) DATA OUT | O Bh. ware “ee eee eo ctesseae 22 
sre Ce 9 ~GATES’ (B39)(D12) DATA OUT o O 10D 98 
srae Ce 4 +5V | R406, 
P2-33 
SRO O ria! sy, ed hk ENABLE 
wi. — 2 4.7K 
ee ACK SR (C18) —— 1K 19 1 
goer epee ed ee ce) 
| OF 16) (E36) DATA IN 14 5 
IN XFER (B29) (£36) DATA IN 13 3 
C (E36) DATA IN 12 ys | __= Cc 
(E36) DATA IN 11 Ts 
OUT XFER (B29) (E36) DATA IN 10 aT os] 
(E36) DATA IN 9 =~ 
7 E 
(D36) DATA IN 7 fe 
DATA INTE. ef 18 | 
(D36) DATA IN 6 
(D36) DATA IN 5 ae 
i cLk XFER (D36) DATA IN 4 a 
ERROR (F31) (D36) DATA IN 3 ppt 
D CHAN ACK <~-279 (D36) DATA IN 2 =e ae D 
eer a cE: a a vis? 
' ' i \ ulsD (D36} DATA IN O 3 7 
R34D $ R34E SR29E o R34F 2 | > +5V¥ R5IGS B as 
4.7K 2 4,7K 2 4,7K 2 4.7K I t 
6 6 7 8 
—___________ , p2-47 15 [ENABLE vy, ; ; ; ; 
READ NEXT WD O O O O 2) e) O re) 
SET IMP Coo us wi 3 R404 g R40B g R40C 2 RBBC SR4OD 3 RED S RAVE 2 RAOF 
(a P2-45 17 P aTAT GTR TK? 4.7K o 4.7K O4,7K O 4.7K 
P STAT STB P STAT STB (G34) 4.7K 4.7K 2 4.7K S 4, . F : : 
Pocont ets 2 P2746 16 ae FT aan Ge PR ed PN ( 4 Be Cana STH. Ceze)asad|(| aeoy (PRESET INT eT INT a uss © 6 6 6 S$ 6 Gisg a s 4 4 = 2 s 
Pe Cub) oen4s | ~ pe ee eg ee ee ag ee ee el Gwar (uses CeIS) 
weitere operas 14 fe [|] t  Pweasts 7 ec WRETS STS. 4 3 @ i @ 3 4 5 6 7 2 | 2 3 4 5 6 7 
Speen FREAD STB sees er ee Ge : USA 
S READ STB Oars 2 | ls | | | READ STB Pe READ RTE 1a28) Peas | Besa age 
See ae 2 P2-49 13 us7 7 : O 3 3 4 P3-1 < ————_____ 
SET INT 173 f ae 2] ) | >< Top PARITY c 
E +5V COMMAND 1 512 P3-50 INT ACK. E ENABLE is 
: becon “a = sa Et br 
yided SET INT (F31) | >o INT ACTIVE (F12) Sa Ea Be 
afi a ‘te ieee all es 
7l]o,0 5-BIT 3 9 1 ° 
Tocmpge <2 3 1S{ ENABLE | 5 b | UIA Wiae COMPARATOR 2 waa —— 8 +5V V 
Tocupg: Pars | Sie Ne G2 De Ses b =e 3 10 é Chast, wee: “ 
TOCmDae (3 {Tt [Ts | L | >o 7 |) B 6 
=e CD P2-17 14 [fe || fe | | ® STAT STB TIO 15 
TOGGLE SR b oseet St 
r+ et ee pi bs s| RESET INT | DRT ADDRESS 
——— 6 P1-4 — 
iS REEL Srimis 12] usr [a i: ae iota) Aare Te os ea cca a 
MCUCLKS DECIMAL eas CONT STB (B40) ACK4 
F DECODER 2 3 4 4 5 3 (B38) io een F 
7 EV NO, 27 
r29a $ R298 $R33C $R29c $R290 3 R30B ace hs] us? Ssn7> 2 
4.7K 2 4.7K 2 4.7K 2 4.7K 2 4.7K 2 47K 6b] Paris > DEV_NO. 96 
1 1 1 \ 1 : RT COMPARATOR s wa Sacra > DEV NO. 95 
cl2 3. 16K 4 : DEV NO. 94 
| te | 1 — 
os ea LD rete DEv_NO. 93 
75 6 [2] 2a pare > DEV_NO. 92 
hay PEPSI 286 ey 7,8,9 1 1 paca > DEV NO. 91 
U25B ee ed a 3 | geek DEV KO. 86 
c ' : c3.i3 Pi-48 
ct,2,4,5,10, +) C3,i5, INT POLL IN 9,11 srieanann 
11, 14-76, 79-108 109,110 Poe lcHaNGe|REFERENCE|REVISION/PREFIX| SHEETS AFFECTED| 
-O1UF 2.2UF [T-... 8 | 8 P1-44 DEVICE INTERRUPT 
: fg EE I) INT POLL OUT IEE ERE Ea: REDRAWNINO CHANGE] ALL 
PPC- D [A- 1240-22 | ALL 
COM B 
= MASK D TE |a-leal- 
G P-10, 12, 14,15, 16,19, 20,29, wer Mask (BB) BIT Ke EE : , ‘i ppc- E |a- 1241-22 [ALL G 
30,42,43,46,47,50,51,54,55 ass ‘ : 
5 a 
uG7F F_|22-1623|A-1250- 22 | 1 
com Cp eres 41618, 10,15, 20,23, 30, 36, 42 R306 13 13 5 52 pao4d aca 4 et | ¢ j2e-1695]a-1305-22]1,3 | 
P3-3,7,10,13,16,19,22,25, 4.7K U7SC + 
——— 5 6 
cou 28,31,34,37,40,43,46,49 (G33) INT REG | >° [-—+ 
== MASTER RESET (G31) ENABLE 
PROGRAMMED (B40) PMC 9,1 DEVICE 
MASTER 6 
cERe DEV NO. COMPARE r3ae NUMBER 
(PMC) 4.7K GATES 30215-60001 Te 
( 
3. ALL CAPACITOR VALUES ARE IN PICO FARADS es MAGNETIC TAPE CONTROLLER PCA 
H ER PINS (9 TRACK) 
[2] NONSTANDARD Pow N = — 
1. ALL RESISTOR VALVES ARE IN OHMS 1/8W,1% FILM 
NOTES: UNLESS OTHERWISE SPECIFIED HEWLETT-PACKARD CO. 


DATA SYSTEMS DEVELOPMENT DIVISION 
| 2 3 4 5 6 nf: 8 9 10 


1.C. INDEX 


ee ee 


1810- 
73 | ogs7 | 11 | 9785 | 4S 142 
93 | 0037 | | 43 
122 0037 13 0756 af : 
SIGNAL INDEX 14 0141 53 144 
15 0424 54 146,147 
P41 P2 P3 J1 J2 J3 1816- 16 0900 55 151-153 
42 221 17 0724 56 154 
PIN, SIGNAL PIN, SIGNAL Pin | SIGNAL PIN| SIGNAL in| SIGNAL = hee 5 0742 57 155,156 
ROT, ——— ; 52 0206 22 0515 63 161,162 
1 | +5V 1 | CHAN SO 1 | l1ODPRTY 1 1 — 61 0222 23 0756 64 163 
2 | +5V 2 | COM 2 | 10D PE 2 2 62 0229 24 0626 65 165 
3 | +5V 3 | SR CLOCK 3 | COM 3 3 | ROM 04 71 0223 25 0844 66 166,167 
4 | 4+5v 4 | 1OCMD 00 4 72 0225 26 0077 67 171-173 
4 | COM \OCMD 00 A i a es = ae sh ae 
5 | PF WARN DEV END 5 5 M 05 
6 | ENTIMER : ma END 6 EMD Be 5 6 ROR 09 82 0212 31,32 0435 75 176,177 
rae 6 71 ROMO6 UP STB 92 0226 33 6756 76 181,182 
7] SEARE) 7 | ACK SR Ph OO tas 7 Q INPSTE 111 0218 34 0424 77 184,186 
8 | (SPARE) 8 |COM 8 | DEVNO 00 8 aonree HB CER 112 0203 35 0685 83 
9 | PWR ON 9 | CHAN ACK 9 | DEVNO 01 9 : mo LOW STB 113 0219 36 0372 84 
COM COM COM SAT EE 37 0141 85 
\ORESET DEVNO DB DEVNO 02 WR STAT ROM 08 eee ae 44 0378 85 
COM SIO ENABLE DEVNO 03 800/1600 IN-XFER e 
MCUCLKS EOT COM PNT ROM 09 WER 
14 | COM JMP MET DEVNO 04 RDY RONaO ROR 08 
15 | COM COM FILE PROT CMO ENB 
16 | COM TOGGLE EOT CIRCUIT SIDE 13 5 55 246 —«——_________ 50 246 —<——_—_______ 50 
17 | -5V INXFER FWD ROM 11 ROR 11 COMPONENT SIDE 2 4 6 56 135 —«——_____—_ 49 135 ~<<————_________. 49 
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